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INTRODUCTION. 




N 1842 Grube issued his work entitled 
" Leitfaden fiir das Rechnen in der Ele- 
mentarschule," (Guide for Reckoning in 
the Primary School). This work intro- 
duced a new idea in teaching number ; it 
carries forward the four processes, — ad- 
dition, subtraction, multiplication and 
division at the same time. The effect of this was to 
revolutionize the method of teaching number in Ger- 
many ; the methods now employed there are founded 
upon Grube's idea. Undoubtedly the inspiration of 
Grube's work was found in Pestalozzi, whose teachings 
deeply stirred Germany just before Grube came on the 
stage. Pestalozzi had learned from Rousseau that the 
proper teacher of children is Nature : that her laws and 
her methods are the only safe and sure guide. Grube 
made a practical use of it in his system of teaching 
number. He holds that the carrying of the four pro- 
cesses together, the mastering of each number as a step 
by itself, the use of objects leading from the concrete 
thing to the abstract number, is the order of nature. 
His method starts out with processes which are based 
entirely upon observation, but gradually objects are 
abandoned and a greater use made of the reasoning 
powers. 

Grube's system is planned to cover the first four 
years of school, and contemplates an equivalent of three 
hours per week for four years, during which the funda- 
mental rules, compound numbers, and fractions are 
mastered. As a great many children do not remain in 
school longer than four years, and as the subjects mas- 
tered are nearly all that are of value in practical life, 



4 Introduction. 

the Grube system is peculiarly suited to the American 
schools. If this has been thoroughly taught, a supple- 
mentary course of two years should complete the ordi- 
nary practical arithmetic. 

There has been a very earnest inquiry among 
teachers in America for methods of teaching number 
founded on pedagogical principles. Every teacher of 
young children should be acquainted with the Grube 
system, for a faithful application of it will save a vast 
amount of the time of the children and of the labor of 
the teacher ; but more important still, a comprehension 
of the real significance of number is acquired. Primary 
teaching is always the most difficult and requires the 
most skilful teachers, because the child is not able to 
direct his energies and must be led by the teacher. 

The design of this book is to make the method of 
Grube so clear that any teacher can easily apply it. To 
teachers in cities, where a course in number is specifi- 
cally marked out, this little book will be found most 
suggestive and helpful. 

It is proposed in this book simply to present the Ele- 
ments of the Grube system ; to such as desire to under- 
stand it more fully, the larger book, " Grube's Method of 
Teaching Arithmetic," published by E. L. Kellogg & 
Co., which gives the system complete, is recommended. 

The plan of the work is as follows : 

Part I, Numbers from i to ioo \ I]?*Jf*J' l r to *?: Trv , 

( Second year, 10 to ioo. 

Part II, All numbers above ioo Third year. 

Part III, Fractions Fourth year. 

Levi Seeley. 
Lake Forest, III., 1890. 



BOOKS OF QUESTIONS 

FOR TEACHERS. 



ANALYTICAL QUESTION SERIES: 

(x) GEOGRAPHY. 
(a) U. S. HISTORY. 
(3) GRAMMAR. 
These are entirely new books, by a well-known author* 
and brought carefully down to date. Cloth. x6mo. 
128 pp. each. Price, 50c. each; to teachers, 40c., 
5c. postage. 

Other branches in preparation. 



SHAW'S NATIONAL QUESTION BOOK. 

A graded course of study for those preparing to teach, 
xamo. 400 pp. Cloth. Price, $1.75, postpaid, net. 

SOUTHWICK'S QUIZ MANUAL 

OF THE 

THEORY AND PRACTICE OF TEACHING. 

Cloth. x6mo. ia8 pp. Price, 75c. ; to teachers, 60c ; by 
mail, 6c. extra. 

GRADED EXAMINATION QUESTIONS. 
With answers. Cloth, xamo. 2x3 pp. Price, f 1.00 ; 
to teachers, 80c. ; by mail, 8c. extra. 



*** &*& descriptive catalogue 0/ teachers* books on 
amplication. 

E. L. KELLOGG & CO., 
New York and Chicago. 



DIRECTIONS TO TEACHERS. 




HE first course includes whole numbers 
i to ioo. Two years are required for 
this work, the first year being spent on 
i to 10 and the second on the rest, 10 to 
ioo. 
_________ 2. The number-lesson must at the 

same time be a language-lesson. The 
child should give his answers in complete sentences, 
plainly spoken, with clear accent. So long as the child 
is not master of the language necessary to express the 
operations performed with the number, he is not master 
of the representation or idea of the number itself ; he 
does not know the number. 

3. An example is not finished when the answer is 
found, but when it has been analyzed. The explana- 
tion may be taken as a test that a pupil has completely 
mastered the example. 

4. The pupil must be led to speak independently and 
not to depend upon half the answer being put into his 
mouth by the teacher. Answers in concert may inter- 
change with individual answers in order that the in- 
terest of the class be maintained. 

5. The uniform objects to be used are the fingers and 
blocks ; for blackboard or slate use simple straight 
lines. Too many kinds of objects must not be used. 
The child has only a certain amount of strength and 
mental power which he can apply, and his interest must 
not be divided. The mental comprehension of number 
is disturbed if things which awaken other ideas or 
desires are employed. The mind is capable of only a 
certain amount of interest, and when this interest is 
wholly or partly withdrawn but little can be expected 

7 
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for the particular thing at hand. For this reason, 
while teaching the abstract number, there should be 
but few things shown the child, and these should be 
simple and uniformly the same. The best things are 
blocks, which awaken little interest in themselves, and 
these must be the chief objects used throughout. 
Other objects should be referred to after the child has a 
number well fixed, by way of application, but should 
seldom be shown him, at least during the study of the 
first numbers. Thus apples, nuts, etc., which awaken 
desire, stimulate the appetite, and thus divide the atten- 
tion, must not be used as objects in teaching number. 
All the interest which the child gives to the color, taste, 
etc., of objects is just so much lost to number. 

6. The operations in any step consist simply of com- 
paring and measuring what has been gained in the pre- 
ceding steps with that which is new. The child pro- 
ceeds from the known to the unknown, from the easy to 
the difficult ; hence the method must follow this 
psychological law. The pure number is first learned, 
and then it is applied to things in order to fix it and 
make its practical use apparent. 

7. The work of teaching a number is not complete 
until the child has been taught to make neatly and with 
despatch the figure which stands for the number. This 
makes excellent employment for the children at their 
seats, and is a good preparation for written arithme- 
tic, for which the foundation is being laid. 

8. The teacher must go slowly — he must not measure 
the ability of the child by his ability ; he must bring 
himself down to the level of the child's mind ; be 
patient; repeat everything many times ; review daily; 
use many examples and lead the children to make origi- 
nal problems ; do not expect too much of children ; 
give them the kind and quantity of food that they can 
digest, always remembering that real sound, intel- 
lectual growth is slow, especially at the beginning. 



THE FIRST YEAR: i-io. 



The work of the year embraces a study of the num- 
bers, i, 2, 3, 4, 5, 6, 7, 8, 9, io. Each number is taken by 
itself, measured by those that precede it, compared and 
studied in all its possible operations. 

FIRST STEP. . 

THE ONE. 

The one can only be measured by itself. The child 
has only to learn the idea of unity. 

Note.— It may be said that the child already knows the one % and that it is folly to 
spend time in teaching it. But it must not be forgotten that the child when he 
enters school must begin the study of number, must begin to form habits of correct 
speaking and thinking, must learn to observe carefully, to tell what he sees, and 
to answer in complete sentences. 

Then, too, the Grube system builds step by step, always making use of the 
knowledge possessed. The one is the first step For these reasons and for 
these purposes a short time can be profitably spent with the one. It may be 
further added that the fact of the child's knowing the one will make it especially 
valuable in getting him to feel confidence in himself as he uses the knowledge 
that he possesses, an important matter for the child when he begins school. 



I. The Pure (Abstract) Number. 




{The teacher shows the block.) How many have I ? 

P. You have one. 

T. Charles, take this block. Now how many has Charles ? 

P. Charles has one. 
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T. Charles, give it to me. Now how many has Charles ? 
P. Charles has none. 
T. How many have I ? 
P. You have one. 

The teacher must lead the children to watch his move- 
ments, and to describe accurately what he does. 

Many other questions similar to the above should be 
given. Great care must be taken with the language. 
Correct statements must be given. Never accept anything 
else. 

Note.— The idea of a number is given the child by the use of an object or 
of objects which are placed before him to see. He sees the concrete form, but does 
not name it. It suggests to him the abstract number. Thus when the child sees 
one block he is led to think of it as a one % two blocks as a two % three blocks as a 
three, etc. Do not let the child say " one block, 1 ' *' two blocks, 1 ' but simply 
41 one, 1 * " two,' 1 etc. Requiring the child to name the object withdraws his atten- 
tion from the number itself, ft is much easier for him to speak of the abstract 
number, and it is also easier for him to read and write it. The block gives him 
the picture of the number, and that is all that is wanted of it ; after getting the 
picture of it he only needs to use the name that stands for the number. After be- 
coming thoroughly familiar with the number, the child must go a step farther and 
use it with various objects and make application of it. This procedure is entirely 
psychological in that it proceeds from the simple to the complex, from the known 
to the unknown. 

T. Now let us put this one on the board {makes a drawing of 
the block). How many have I ? 

P. You have one. 

T. But it takes too long to make this kind of a one ; we will 
let this [ I ] stand for one.* How many have I ? 

P. you have I. 

The use of the mark is simply to save time. The child 
readily proceeds from the object [the block] to its pic- 
ture, and from that to the straight mark [I] as standing 
for one. 

T. Now we will learn to make something else that stands for 
one. Watch me and see what it is. It is this /. What does 
that stand for? 

P. That stands for one. 

T. Now you make that on your slates. 

By this method the pupils are taught the figure. The 
block, its picture, and the mark [ I J must be taught as 
the number one. The child thinks of them only as the 
one. But he must learn to make the character which 
stands for the one ; namely, the figure [1]. No number 
must be left and no step be considered complete until 

* The teacher should not use the parenthesis. 



Second Step. 
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the pupils have learned to make the figure which stands 
for the number. Great care must be taken by the 
teacher not to confuse the number with the jfgure. 

II. The Applied Number. 

T. What thing do you find but once in the school-room ? 
P. I find one stove (desk, clock, etc.). 
T. What have you one of at home ? 
P. I have one dog (cat, sled, etc.). 

But little time need be given to the one, the aim being 
chiefly to get good expressions from the children, and 
to start them in the mode of thought to be pursued 
hereafter with the other numbers. 



SECOND STEP. 



THE TWO. 



I. The Pure Number. — Measuring and Comparing. 





T. How many have I ? 
P. You have two, 

T. (Takes a block in each hand and holds up one.) What have 
I here? 
P. You have one. 

T. And what have I here ? (the other hand.) 
P. You have also one. 

T. Now watch and see what I do. (Moves the hands holding 
the blocks slowly together?) What did I do ? 
P. You put one and one together. 

Continue this operation until they can make a good 
statement of the fact. 

T. Very well. Now we will put this little story on the board. 
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□ and □ make □ Q. That is good ; but I can make these 
marks [II] instead of the pictures [QQ], and that will be 
easier. What have I here [II]? 

P. You have two. 

T But I can make something else which means two. It is 
this : 2. What have I now ? 

P. You have two. 

The teacher should in this manner teach each figure. 
When the pupils have learned the number, and have seen 
it expressed by pictures of blocks and by marks, they are 
then ready to learn the simplest way of expressing it, 
that is, by the figure. Make the figure slowly before the 
class, so that they can imitate your manner of making it, 

T. Now what have I ? (Two blocks shown together.) 

P. You have a two. 

T. How many 2's have I ? 

P. You have one 2. 

T. How many times have I 2 ? 

P, You have 2 one time or once. 

T. How many does one 2 make ? 

P. One 2 makes 2. 

T. Now let me write — One 2 is 2. 

This will be reached only after repeated and patient 
efforts, but it pays to give the necessary time, because 
it is fundamental and all later work will be better and 
more easily done. Show the blocks and lead the child 
to see for himself. Always go back to the blocks when 
the child is in doubt. After the child has learned the 
figure it may be used to indicate the number. Until 
then use objects, pictures, or marks to stand for the 
number. 

T. Again, notice what I have. (The two blocks in one hand.) 

P. You have 2. 

T Now see what I do. (The teacher slowly takes 1 from 2 ) 

P. You took 1 away from 2. 

T And what does that leave ? 

P. It leaves 1. 

T. Who will tell me the whole story about what I did ? 

P. You took 1 away from 2 and it left 1. 

T. Good ; we will write that also. 

□ □ less □ leaves Q 

Very well ; now we will write that another way. 

2 less 1 leaves 1. 
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Let us now see what else we can do. (The teacher holds the 2 
blocks before the children and takes 1 away.) What have I 
done? 

P. You have taken 1 away. 

(Teacher then takes the other away.) Now what have I done ? 

P. You have taken 1 away again. 

T. How many times have I taken 1 away from 2 ? 

P. You have taken 1 away two times. 

T. Then how many i's are there in 2 ? 

P. There are two i's in 2. 

7\ Now we will write that on the board. 

In 2 there are two i's. 

Or we may say 2 divided by 1 makes 2. 

This last statement will be somewhat difficult for the 
child, and should not be attempted until by the method 
above given he has mastered the idea. Then we may 
teach this as another way of expressing the same thing. 
It is necessary that the child learn this way of express- 
ing division, as it is the simplest expression and is the 
form that he will most often meet with. After master- 
ing the idea it will not take long for the child to learn 
the form in common use. 

T. Now we will write what we have learned about 2. 

1 and 1 make 2. 

One 2 is a 2 or makes a 2. 
Two i's are a 2 or make a 2. 

2 less 1 is 1. 

In a 2 there are two i's.* 
In a 2 there is one 2. 

At this time the signs can be taught. Write each ex- 
pression using the words, and underneath write the 
same expression using the signs. For example : 

1 and 1 make 2. 

1 + 1 = 2. 

2 divided by 1 makes 2. 

2-1-1=2. 

Require the child to read the expression containing 
the words, and then that containing the signs. He 
must read both exactly alike. Hereafter use only signs, 
and require the pupils to make and use them. Go 

* I can take 1 from a twice. 
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slowly, repeat many times, seek to get correct expres- 
sions, teach the children to observe accurately what you 
do and to describe it. 

The four processes must be repeated until the pupils can give 
all operations with great rapidity. They must also be able to 
make their statements fluently, to read readily from the board, 
and to write exercises from dictation, all to be included within 
the 2. 

The pupil must be able to answer such combinations as fol- 
lows, the teacher developing them by use of the blocks : 

What number is found twice in 2 ? 

Of what number is 2 the double ? 

Of what number is i the half ? 

What number must I double in order to get 2? 

I know a number which has i more than i. What is it? 

What number must I add to l in order to get 2 ? 

All possible combinations of the 2 should thus be given. 



II. The Applied Number. 

The. pupils are now prepared to apply their knowl- 
edge in practical examples embracing other objects than 
the blocks. It is no longer necessary to show them the 
objects. Let them also make examples. 

John had 2 cents and spent i cent for candy. How much 
had he left? 

A lead pencil cost one cent. How much will 2 pencils cost ? 

Fred had i dime in his savings bank ; Mary had twice as 
many. How many dimes had Mary ? 

If a cake cost i cent, how many cakes can you buy for 2 
cents? 

Charles had 2 apples and Frank had half as many. How 
many had Frank ? 

George had i apple and John twice as many. How many 
had John ? 



Third Step. 
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THIRD STEP. 



THE THREE. 






I. The Pure Number. — Measuring and Comparing. 

(a)— With one. 

The cubes should be placed on a table where all the 
class can see what is done with them. It is inconvenient 
to operate with three or more blocks in the hands. 
Therefore, the blocks must be shown on the table. 

T. How many have I ? {Shows the 3 blocks separately.) 
P. You have 1 and 1 and 1. 

T. How many is that ? 
P. 1 and 1 and 1 = 1 1 1. 

T. Good ; I will print this little story on the board : 

D + D + D^DDD. 

then 

i + i + i = III. 

When sure that the pupils know the 3, he writes 
1 + 1 + 1=3, teaching the figure 3 by the same 
method as the 2 was taught. The symbol representing 
the number must be taught as soon as the pupils have 
obtained the idea of the number, and not before. After 
they have learned the figure which stands for a number, 
no other characters need be used to represent the num- 
ber. 

As the pupil knows the signs +, — , =, etc., they may 
be freely used instead of and, less, equals or makes, etc. 

T. Now tell me how many times I have 1. {Picks up the 
blocks one after another, the children counting.) 
P You have one 3 times. 
T. One 3 times makes how many ? 
P. One 3 times makes 3. 
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T. Then how many are 3 times one ? 
P. 3 times 1 are 3,^>r 

3X1 = 3. 

T. (Holds up the 3 blocks and takes 1 away.) Now what have 
I done? 

P. You have taken 1 away from 3. 

T. How many are left? 

P. There are 2 left. 

T. Who will write that for me on the board ? 

P. {Child writes 3—1 = 2.) 

T. ( Takes another block away from the remaining 2.) What 
else have I done ? 

P. You have taken 1 away from the 2. 

T. How many does that leave ? 

P. It leaves 1. 

T. Now read 3 — 1 — 1 = 1. 

T. Still, again, how many times can I take 1 away from 3 ? 
(Takes 1 away 3 times, children counting.) 

P. You can take 1 away 3 times. 

T. Then how many ones are there in 3 ? 

P. There are 3 ones in 3. 

T. Then I will write 1 in 3 = 3 or 3 ■+■ 1 = 3. Now see what 
we have learned. 

'1 + 1 + 1 =3 

3x1 =3 

3—1—1=1 

13 + 1 =3 

(b) — Measuring with 2. 

In the same manner the following tables will be devel- 
oped, the children always seeing the manipulations with 
the blocks and acquiring the statements of themselves. 
If a child hesitates and does not yet comprehend, go 
over the operations again. Call him up and let him 
handle the blocks until he has mastered the process and 
understands the relations. Let him do it himself as 
much as possible. 

! 2 + 1= 3, 1 + 2 = 3 
1x2 + 1 =3 

3 — 2 = 1,3— 1= 2 
3-4-2 = 1, and 1 remainder.* 

* This should be developed as follows : 

T. How many have I here ? (Holding u$th*$ blocks.) 
P. You have 3. 

T. How many ones in it ? 
P. There are 3 ones. 
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Give questions like the following in every possible 
form and repeating in many ways: 

3 is 1 more than what ? 
3 is 2 more than what ? 

2 is 1 less than what ? 

In the same manner find that— 
1 is 2 less than 3. 

3 is 3 x 1. 

1 is \ of 3 * 

What 3 equal numbers make 3 ? 
What numbers with 1 make 3 ? 
The 3 contains a 2 and a 1. 

Use only the blocks, the fingers and marks. Do 
not divide the attention by the introduction of new ob- 
jects or things that awaken a desire of possession in the 
child. Require the pupils to make the figures and 
count i, 2, 3 forwards and backwards, thus 1, 2, 3, 3, 
2, 1. 

Rapid Work. 

Teacher gives examples orally as rapidly as possible, 
the children giving only the answer. 

How many are 3 — 1 — 1 +1? 

3x1—2x1—1=? 

1 + 1x1 + 1 — 3 = ? 

3—2+1+1—2=? 

2x1+1—2+1—1=? 

Many examples of this kind should be given until the 
pupils are able to give the answer instantly. This is 
largely oral work. 

T. Now aee how many twos you can find. {Children take the blocks and find 
emtfer themselves) How many are there ? 
P. There is one a. 
T. Who will find another 2 ? 
P. There is no other 2, there is only 1 left. 
T. Then how many twos in 3? 
P. There is one 2. 
T. And what is there left ? 
P. There is 1 left. 
T. Now tell me the whole story. 
P. In 3 there is one 2 and 1 left. 

T. Very well, but I like the word remainder instead of left. Now try again. 
P. In 3 there is one 2 and x remainder. 

♦To teach this I would take 3 blocks and place 1 block near them. Then ask 
which is the larger and how many times. Reverse the process, and ask which is 
the smaller, how many of the ones it takes to make a three, and finally, what part 
of the three the one is. It will not be at all difficult for the child to use and un- 
derstand such small fractions. 
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Combining. 

From what number can you take the double of i and still 
have i remaining? 

What number is 3 times 1 ? 

I use a number once, and then once again, and then once 
again, and obtain 3. What is the number ? 

II. The Applied Number. 

Anna had a 3-cent piece, and bought 2 cents' worth of candy. 
How much change should she get ? 

If a pencil cost 1 cent, how much will 3 pencils cost ? 

Charles has 2 apples and 1 apple. How many apples has 
he? 

Mary has 3 roses, which she divides among friends, giving 
each one. How many friends receive roses ? 

Martha, Fanny, and William have each 1 book. How many 
books have they ? 

A boy had 3 apples and ate 1 apple. How many had he left ? 

Henry has 2 dollars. How much more must he earn in order 
to have 3 dollars ? 

An uncle divided 3 dimes equally among his 3 nieces. How 
much did each receive? 

My father gave each of his boys 1 dollar, and it took 3 dollars. 
How many boys had he ? 



FOURTH STEP. 



THE FOUR. 
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It will not be necessary longer to pursue the question 
and answer method, as it has been sufficiently illustrated. 
The course indicated should be pursued for all subse- 
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quent numbers. Develop all the relations which come 
under, " Measuring and Comparing " by use of the 
blocks. Lead the children to the statement of what 
you develop. The further you proceed the greater op- 
portunity for variety, but limit that to such as may be 
obtained by use of such objects as have been heretofore 
specified, namely, blocks, fingers, marks. 



I. The Pure Number.— Measuring and Comparing. 




1 + 1 + 1 + 1 

4 x 1=4. 

4— 1 — 1 — 1 
4 + 1=4. 



4. 1 +„i 

: I. 



= 2 + 2=4. 



(3) With 2. 



I I 
I I 



2 
2 



2 + 2 
2x2 
4-2 
4 + 2 



4. 
4. 

2. 

2. 



(c) With 3. 
1113 



3+1=4,1 +3=4. 
1x3+1 =4. 
4-3=1,4-1 =3. 

4 + 3=1 and 1 remainder (3 in 4 once, and 

1 remainder.) 



How many legs has a lion ? 
How many wheels has a bicycle ? 
4 is how many more than 3 ? 



Bring out the following facts with the blocks : 

4 is 1 more than 3, 2 more than 2, 3 more than 1. 

3 is 1 less than 4, 1 more than 2, 2 more than 1. 
2 is 2 less than 4, 1 less than 3, 1 more than 1. 

1 is 3 less than 4, 2 less than 3, 1 less than 2. 

4 is 4 times 1, 2 times (or double) 2. 

1 is one fourth of 4, 2 is one half of 4. 

Of what equal and what unequal numbers is 4 made up? 



20 The Grube Method. 

Rapid Work* 

2 + 2 — 2 + 1 x 1 + 1—2 doubled = 2 

4— 1 — 1 — 1 + 1 — 3 is how much less than 4 ? 

3—1 +2—3+2+1+2=? 

2 X 2 X I— 3 + 2— I X2 + 3=? 
1 + 1 + 1 — 2X4—3X2=? 

4+2 + 1 + 1-3-1=? 

Combining. 

What number must I take 2 times in order to get 4 ? 

Of what number is 4 the double ? 

One is one fourth of what number ? 

Two is one half of what number ? 

Of what number is 1 the fourth ? 

What number can be taken twice away from 4 ? 

How much must I add to the half of 4 in order to get 4 ? 

How many times 1 is the half of 4 less than 3 ? 

If I take 1 from 4, how many times 1 have I left ? 

How much is the half of 4 more than the third of 3? 

How much is the fourth of 4 less than the half of 4? 

IL The Applied Number. 

How many cents in 2 two-cent pieces ? 

How many lemons can you buy for 4 cents if each costs 2 
cents ? 

If a top costs 2 cents, how much will 2 tops cost ? 

One quart has 2 pints. How many pints in 2 quarts ? 

William had 4 peaches and ate 2. How many had he left ? 

Anna received an orange on Monday, one on Tuesday, one 
on Wednesday and one onThursday. How many did she re- 
ceive in all ? 

Give many examples from the life of the children un- 
til they can make application of all the relations con- 
tained within the 4. Do not let them leave a number 



* These expressions are intended only for dictation, the pupil working as fast 
as they are dictated, and obtaining the result of each step with no reference to 
what is to follow. Thus 3 — 1 X 2 - 3 + 2 + X + 2 would be when worked out 
from dictation 3 — x = 2, 2X2 = 4* 4— 3 = T . i-fr 2 = 3»34- x=: 4»4 + a = a« Of 
course the pupils do not repeat the numbers as in the exercises here given, but 
obtain each result mentally as soon as the teacher dictates. The end sought is 
rapidity as well as accuracy. When expressions are written for the pupils, care 
must be taken to have them mathematically correct and not to include combina- 
tions beyond the 4, or the number which is being taught. The above expressions, 
as well as those which follow later under the head of K Rapid Work," may not al- 
ways be correct when taken as a whole and considered as a mathematical expres- 
sion ; but they are correct as dictation exercises, and a few are given for the pur- 
pose of suggesting the method to the teacher. Such exercises will be found very 
valuable. 



Fifth Step. 
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for a new step until they can make the figure, perform 
rapidly all the combinations whether given to them 
orally, or written on the board, make complete state- 
ments of such combinations, and apply them in their 
own surroundings. The great success of this method 
depends upon the thoroughness in these particulars. 



FIFTH STEP. 



THE FIVE. 








As it is difficult to work with five blocks in the hands, 
they should be manipulated on a table before the chil- 
dren so that they can be plainly seen. It would be bet- 
ter still if the children could be gathered around a large 
table and each have the same number of blocks, so as 
to perform the same work as the teacher does with hers. 
The blocks can very well be dropped and only the 
fingers used after this. 

I. The Pure Number.— Measuring, 
(a) With i. 



i i i i i 5 



1+1+1+1+1=5 
5x1 = s, 1x5 = 5 

5— 1—1—1—1=1 

5 + 1=5 
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The Grube Method. 



(b) With 2. 








1 1 

1 1 

1 


2 
2 

1 


(c) With 3. 








1 1 1 
1 1 


3 
2 



(d) With 4. 



I I I I 
I 



4 
1 



2+2+1=5 
2x2+1=5 
5—2—2=1 
5+2 = 2(1) 



3+2 = 5, 2 + 3=5 
1 x 3 + 2 = 5 
5-3 = 2, 5-2 = 3 

15 + 3 = 1(2) 



4 + 1 =5, 1 +4=5 
1 x 4 + 1 = 5 

5-4=1, 5-1 = 4 

5+4=1(0 



After the pupils are familiar with all the combinations, they 
may be required to fill out missing numbers ; for example: 

3 + .... = 5, 4 x 1 +....= 5, 4 x + 1 = 5. 

5 is 1 more than 4, 2 more than 3, 3 more than 2, 4 more 
than 1. 

4 is 1 less than 5, 1 more than 3, 2 more than 2, 1 more than 3. 
3 is 2 less than 5, 1 more than 2, 2 more than 1. 

2 is 3 less than 5, 1 more than 1. 

5 = 5x1. 

1 = \ x 5 (1 is the fifth part of 5.) 

The five consists of unlike numbers, 3 + 2, and of 2 like num- 
bers and 1 unlike number, 2 + 2 + 1. 



Rapid Work. 

5 — 2 — 2 + 2—1 x 2, the half, less 1 
2x2+1—3x1 X2— 3— 4=? 



= ? 



Combining. 

How much must I add to 3 in order to get 5 ? 

How much must I take away from 5 in order to get 2 ? 

What number is the fifth part of 5 ? 

How many times 2 have I added to 1 to get 5 ? 

I have taken from a number twice 2 and have 1 left. What 
is the number? 

If to 2 times 2 I add 1, what do I get? 

I take 3 times 1 from a number and have 2 left. What is the 
number ? 

What number shall I add to 2 to get 5 ? 

If I add 1 to a number I get 5. What is the number ? 



Sixth Step. 
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What must I add to the half of 4 to get 5 ? 

Take 2 times 1, then add it to 2 ; this lacks how many of 5 ? 

4 times one third of 3 added to 1 makes what ? 

Take 3 from 5 and how many will 2 times this lack of 5 ? 

II. — The Applied Number. 

The teacher will be able to make examples applying 
the five without further illustration. The pupils also 
should be encouraged to make examples. 



SIXTH STEP. 

THE SIX. 








The pupil is now able to fill out the operations him- 
self according to the method already pursued. If he 
can do that readily, it may not be necessary to use the 
objects longer, except when the child is puzzled. Many 
German teachers use no objects in teaching number 
after the four. Just as soon as the child is familiar with 
the method, and can grasp the idea of the number with- 
out the visible object before him, the objects should be 
abandoned. But blocks should always be at hand to be 
used in removing doubt in the child's mind, when a 
point is not perfectly clear to him. Let objects be the 
means to an end, and when the end is attained, aban- 
don their use. 
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The Grube Method. 



I. The Pure Number. — Measuring. 



I 
I 
l 
I 
I 
I 



1+1+1+1+1+1=6 
6 x 1=6, i x 6 = 6 
6—1—1—1—1—1=1 

6+1=6 



I I 
I I 
I I 



III 
Ml 



INI 
II 



Mill 
I 



2 
2 

2 



3 
3 



4 
2 



6 
1 



Teach each figure as spon as the child has use for it. 

2+2+2=6. (2 + 2=4, 4 + 2=6) 

3X2=6 

6—2—2=2 

6 + 2 = 3 

3 + 3 = 6 
2x3 = 6 

6-3 = 3 
6 + 3 = 2 

'4 + 2=6, 2 + 4 = 6 
1x4+2=6 
6 — 4 = 2 
6 + 4=1 (2) 

5 + 1=6, 1 + 5 = 6 
1x5+1=6 

6-5 = 1 

6 + 5 = 1 (1) 

6=5 + 1, 4 + 2, 3 + 3, 2+4, 1 + 5 

5 = 6— 1, 4+1. 3 + 2, 2 + 3, 1+4 
4 = 6 — 2, 5 — 1, 3 + 1, 2 + 2, 1 + 3 
3 = 6 — 3, 5 — 2, 4— 1, 2 + 1, 1+2 

2 = 6 — 4»5 — 3»4— 2, 3 — 1, 1 + 1 
1=6— 5, 5 — 4, 4 — 3, 3 — 2, 2 — 1 

6 = 6 x 1,3x2,2x3 

3 = \ x 6 (is half of 6) 
2 = i x 6 

1 = i x 6. 

Of what 3 like numbers is 6 composed ? Of what 3 
unlike? 

The following tables can be profitably given : 

(a) 1 + 5 = 6 05) 6 - 1 = 5 

2 + 4 = 6 6 — 2 = 4 

3 + 3 = 6 6 — 3 = 3 

4 + 2 = 6 6 — 4 = 2 

5 + 1 = 6 6— 5 = 1 

6-6 = 
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(c) 1 + 2 = 3 (d) 5 - 2 = 3 

3 + 2 = 5 3 — 2 = 1 
5 + 1=6 

Odd numbers : 1, 3, 5 ; 5, 3, 1 
Even numbers : 2, 4, 6 ; 6, 4, 2. 

2 + 2 = 4 6 — 2 = 4 

4 + 2 = 6 4 — 2 = 2 

2 — 2 = 

Many other tables can be made embracing multiplica- 
tion and division as far as the 6. The pupils can easily 
be led to make these themselves. Dictate numbers, and 
require the pupils to name or write them promptly, so 
as to test their knowledge of the order of the numbers, 
and their ability to make the figures. For example : 
Write the numbers from 1 to 6. What number comes 
after 4 ? What comes before 4 ? What comes between 
2 and 4 ? Express the number that comes after 5. Ex- 
press the number between 3 and 5. 

Rapid Work. 

1x2 + 1 x 2— 1 xi— 5 + 5 = ? 

4 + 2 — 3 is how much less than 6 ? 

3 — 2x5 + 1 — 4x2-1-2+4 — 5 = ? 

5 — 4 + 3-»" 2 + I x 2-1-3 = ? 

Allow no counting of the fingers or use of objects in 
this operation. The pupils must know every operation 
instantly, and be able to perform rapidly and accurately 
without any hesitation. This is a test of the thorough- 
ness of the work. 

Combining. 

What number can you take 3 times from 6 and twice from 4 ? 

How many times 1 has half of 6 more than half_of 4, and how 
much less than 5? 

I have taken a number twice away from 6 and have 2 left. 
What is the number? 

How many times is \ of 6 contained in 4? The half of 4 = 
what part 01 6 ? What number is 3 times 2 ? 
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The Grube Method. 



II. The Applied Number. 

It will not be necessary to illustrate the Seventh, 
Eighth and Ninth Steps,* the same plan being followed 
as in the preceding Steps. The teacher can easily 
make the tables, and the pupils even will be found able 
to do so. Require them to do all they can for themselves. 
Never leave a number for a new one until the former is 
mastered. Gradually the tables of compound numbers 
will be learned. They should be introduced as soon as 
a number is reached which admits of any part of a table 
being taught. Bring each step of knowledge into 
practical use as soon as possible. Make examples from 
the duties of home life. All the steps — measuring, rapid 
work, combining y and applying must be given with each 
number. 



TENTH STEP. 



THE TEN. 













We have now reached the first number which must be 
considered as another kind of unity, or another kind of 
One, — the Ten. So we write again the figure i, but to 
show that this i contains ten times as much as the first 
i, we move it one place to the left, and say, this i is a 
ten. The vacant place of the simple i will be indicated 



* " Grube's Method of Teaching Arithmetic" has all of these Steps, 
published by £. L. Kellogg & Co. 
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with the cipher, so — 10. The pupils should be taught 
as follows : 

Show me 10 fingers. Now 1 finger. Indicate the 1 finger 
with a figure. Indicate the fingers of both hands with a figure. 

The children are shown how they must write 1 in the 
ten's place, and the cipher at the right for unit's place. 

Ten splints also may be used, and then bound into a 
bundle to represent 1 ten. This must be continued un- 
til the pupils comprehend the 10 and its relation to the 
unit. 

Measuring. 

At this point Grube abandons the writing out of the 
tables, such as 10 with 1, 10 with 2, 10 with 3, etc., as 
practised with all preceeding numbers. The teacher 
can require the pupils to do so if he deems it desirable ; 
but it will probably be found unnecessary to go farther 
in this direction. 

The 10 consists of two equal numbers, 5 + 5 ; of 5 equal num- 
bers, 2 + 2 + 2 + 2 + 2; of 2 equal and 1 unequal numbers, 3 + 3 + 
1 ; of 4 unequal numbers, 1+2 + 3+4. 

1 is the half of 2 6 is 3 times 2 

the third of 3 2 times 3 

the fourth of 4, etc. 9 is 9 times 1 

2 is the half of 4 3 times 3 

the third of 6 8 is 8 times 1 

the fourth of 8, etc. 4 times 2 

10 is 10 times 1 2 times 4 

5 times 2 7 is 7 times 1 

2 times 5 5 is 5 times 1 

3 is the half of 6 4 is 4 times 1 

the third of 9 2 times 2 

4 is the half of 8 3 is 3 times 1 

5 is the half of 10 2 is 2 times 1 

6 is 6 times 1 1 is 1 times 1 

What numbers go without remainder into 10, 9, 8, 6, 4? 
What are only divided by 1 and themselves ? 

Rapid Work. 
Same as before. 

Combining. 

What number has 1 more than the double of 3 ? 
How much is 2x5 greater than the difference between 3x3 
and the double of 4 
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A father divided 10 apples among his 4 children so that each 
older received 1 more than the next younger. How many did 
each receive? 

The 10 consists of the 4 unequal numbers, i-f-2+3+4 > 
each is 1 larger than the next below. Therefor the 
father could give the youngest 1 apple, the next 2, etc. 

Herman said, " I am 5 times as old as my brother." The 
brother was 2 years old. How old was Herman ? 

II.— The Applied Number. 

In 10 pints how many quarts? 

In 10 days how many weeks and days ? 

In 10 cents how many 2-cent pieces? 3-cent pieces? 5- 
cent pieces ? 

Fred had 6 cents, 3 cents, and 1 cent. He went to a stationer 
and bought 4 sheets of paper at 2 cents a sheet, and two sheets 
at 1 cent a sheet. Did he have money enough ? 

Karl had the same amount of money and bought 3 sheets at 
3 cents each. How much did he have left ? 

How many pints of milk can be bought for 10 cents if one 
pint costs 2 cents ? 5 cents ? 

A dime has 10 cents. How many 2-cent pieces equal a dime ? 
How many 5-cent pieces ? 

This completes the first school year, and the most im- 
portant steps in number have been mastered. One 
year is not too long if the work has been thoroughly 
done. Of course the child knows only the numbers 1 
to 10 ; but he knows them thoroughly and can use his 
knowledge ; they are of real value to him. 

At the 10, if not before, the use of objects should be 
abandoned entirely. The child is now able to gain the 
abstract idea without the help of objects. Objects be- 
come a cumbranceas soon as the child can do without 
them. Some think they can be abandoned after the 4 
or 5. Each teacher must settle the question with the 
class he may have. When the class are able to get the 
idea without the objects, then is the time to give them 
up. Certainly that end will be reached when the 10 is 
completed. 

Reviews must be frequent, and every step must be 
mastered before proceeding to the next. After knowl- 
edge has been obtained by illustration and observa- 
tion it must be thoroughly memorized. 



THE SECOND YEAR: 10-100. 



OBSERVATIONS. 

i. Grube says : " Fingers and lines continue to be 
used for illustration. One can well say that Nature has 
given to man the decimal system of number in the 
hand." 

2. The procedure in the following steps is the same as 
that given for the smaller numbers. Multiplication and 
division should be given both as written and oral work, 
while addition and subtraction need only be oral. The 
pupils must continue the "measuring" of each new 
number by the numbers from i to 10 until the greatest 
mechanical skill is reached. This mechanical skill is 
connected with the greatest self-activity on the part of 
the pupil. 

3. For the operations with the pure as well as the ap- 
plied numbers, a greater diversity in the manner of 
expression in the examples can be employed, in order 
that the pupil may become more and more free from the 
formulas of the earlier work. Applied examples should 
be gathered from the pupil's surroundings, from ma- 
terial with which he is familiar. 



ELEVENTH STEP. 

THE ELEVEN. 

I. — The Pure Number. 

10 times one or 10 ones make 1 ten. 

If I have 10 ones taken together, I have 1 ten and no (o) ones 
or units besides. 

Illlllllll = i ten and o ones = 10. 

If another one is added, it belongs to the second ten. 



MINIUM 10+ 1 =n. 
I 
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What is the one at the right? What the i at the left? Where 
does the one (unit) belong? How many ones must be added 
in order to make the second ten full ? What do we call i ten 
and i one in one word ? What is the n ? 

Oral. 

Measure with i. 
i + i + i + etc. = ii. (i + i =2, 2 + 1 = 3, 3+1 = 4, etc.) 

II x i = II. 

1 1 — i — i — i, etc. = i. (i i — i = io. io — i = 9, 9 — i = 8, 
etc.) 
ii «+• i = n. 

Measure with 2. 

2 + 2 + 2+2+2+1 = 11. 
5 X 2 + I = II. 
II —2 — 2 — 2 — 2 — 2 = 1. 
II -I- 2 = 5 (l). 

Measure with io. 

io + i = II. 
I x io + i = 1 1 (i ten + i one = ii). 
ii — io= I. 
n -h io = i (i) (In ii is i ten + i one). 

Each pupil gets by this means a principle, and as he 
knows the course to follow, assistance from the teacher 
should cease. 

All numbers hereafter are measured only by the 
numbers from i to io. 

Written. 

MINIM 11 = io + i = u. 
I 

II as II X I 11-1-1 = 11 

5X2+1 2 = 5 (I) 

3x3 + 2 3=3( 2 ) 

2x4 + 3 etc * 4 = 2 (3) etc « 

Comparison (oral). 

11 = 10 + 1, 9+ 2, 8 + 3, etc. 

n = 11 x 1, 1 =5^ x 11 (1 is ftof 11). 

Form 11 from 3 equal numbers and 1 unequal number. 

4 equal and 2 unequal numbers. 

5 equal numbers and 1 unequal number. 
4 unequal numbers. 
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Rapid Work. 

I have 6 cents, 3 cents, 1 cent, and 1 cent, and give away 4 
cents, 2 cents, and 3 cents. How much have I left ? 

Let all the possible combinations within the 11 be 
given orally until the pupil can reckon as rapidly as the 
teacher can give them. 

Combining. 

How many i's must I add to 5 x 2 to get 11 ? 

From' what number must I take 3 x 3 to get 2 ? 

How often can 1 take the fourth part of 8 away from 11? 

What number is 1 ten greater than 1 ? 

What is the difference between 4x2 and 11? 

II.— The Applied Number. 
Give practical example^ as before. 



TWELFTH STEP. 

THE TWELVE. 

I. The Pure Number. 

1 1 1 l l l 1 l l 1 = 10 + 2 = 12 
1 1 

Oral. 

1 + 1 + 1 + 1, etc., = 12 
12 x 1 = 12 

12— 1 — 1 — 1, etc., = 1 
12 -t- 1 = 12 

2 + 2+2 + 2 + 2+2= 12 

6X2 = 12 
12 — 2—2—2—2 — 2= 2 
12 -H 2 = 6 

3 + 3 + 3 + 3=" 

4* 3=" 

12-3-3-3 = 3 
12 + 3 = 4 

Measure in the same manner by all the numbers as 
Car as 10. 
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Written. 

12 = 12 X I 12-4- I = 12 

6X2 2 =6 

4X3 3=4 

3x4 4x3 

2x5 + 2 5 = 2 (2) 

etc etc 

12 = 11 + 1, 10 + 2, 9 + 3, etc. 

12 is 1 more than 11, 2 more than 10, etc. 

1 is the twelfth part of 12. 

2 is the sixth part of 12. 

3 is the fourth part of 12. 

4 is the third part of 12. 
6 is half of 12. 

Rapid work, combining, and applying will follow as 
before. 

The teacher will be able to supply the other Steps up 
to twenty,* following the same general plan as that 
given with eleven and twelve. All possible applications 
of compound numbers should be made so that the child 
will know nearly all of the tables before he gets to the 
twenty. 



TWENTIETH STEP. 

THE TWENTY. 

I. 

I I I I I I I I I I IO+ 10 = 20. 

I I II I I I I I I 

Now how many tens have we ? 

Show me 20 fingers. (Let two children hold up both hands 
twice.) 

Here are twenty sticks. How many bundles of tens can we 
make from them? We bind them together and have what 
number ? 

Write 20 so that the lines fall in twos. 

I I I I I I I I II 

II II II II II 
How many fours are there ? 

* They are given in " Grube's Method or Teaching Arithmetic. 1 * 



Twentieth Step. 
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The 10 can be separated in two equal parts ; how many the 
20? 



4 x 5 = 20 



How many points in one of these horizontal lines ? In one 
of the perpendicular lines ? 

Now write 4 dots in . a horizontal line ; how many rows are 
there? 



1 



5 x 4 = 20 



Of what equal numbers does 20 consist ? 

20 x 1, 10 x 2, 5 x 4, 4 x 5, 2 x 10. 

Of what number is 20 the double ? The fourfold ? The five- 
fold ? The tenfold ? 
What part of 20 is 2, 4, 5, 10 ? 

Measure with 1. 

i» 2, 3, 4, 5, 6, (In whxh ten are we ? How many does it lack 
of being full ?) 7, 8, 9, 10, 11, 12, 13, 14, 15. 

How many have we in the second ten ? How many 
in all ? How many ones must we take to fill the second 
ten ? 

20 x 1 = 20. 

20, 19, 18, 17, (How many ones must we still take away 
before we get to the first ten f) etc. 

20+1 = 20. 

I can take 1 away from 20 twenty times, or 1 is contained in 
20 twenty times. 

Measure with 2. 

2, 4, 6, 8, 10, 12, (How many times 2 have we now ?) 14. 16, 
(How many now?) 18, 20. 

10 x 2 = 20. 

20, 1 8, 1 6, 14, etc. 

20 -1- 2 = 10. 
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Measure with 3. 
3, 6, 9, 12, 15, 18, (How many must we still add to get 20 ?) 20. 

6 x 3 + 2 = 20. 

How many times can I take 3 from 20? 

As often as I take 3 away, we will count a finger. 

20, 17, 14, u,8, 5,2. 

20 h- 3 = 6 (2), etc. 

20 = 20 x 1 20 •*- 1 = 20 

10 x 2 2 = 10 

6 x 3 (2) 3 = 6 (2) 

5 M 4=5 

etc. etc. 

Rapid Work and Combining as before. 



II.— The Applied Number. 

20 things = a score. 

20 cents = 2 dimes. 

How many weeks in 20 days ? 

How many pounds in 20 ounces ? 

Charles had 20 cents to spend. He bought 4 apples at 2 
cents each, a ball at 6 cents, gave his sister 2 cents, and kept 
the balance. How much did he keep ? 

James is 20 years old and his brother Chester is 5 years 
younger than he, while his cousin John is 3 years younger than 
Chester. How old is John ? 

2 dimes is how many times 5 cents ? 

20 cents equal how many 2-cent pieces ? 

A farmer had 20 pecks of corn. How many bushels had he ? 

A board is 20 inches long. How much of it must I saw off in 
order to leave just a foot ? 

A merchant found just 20 feet in a piece of cloth. How 
many yards did the piece contain ? 

A milkman had 2 ten-gallon cans full of milk. He sold 11 
gallons in the morning, and the rest in the evening. How 
much did he sell in the evening ? 
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THIRTIETH STEP. 

THE THIRTY. 

I.— The Pure Number. 

I I I I I I I I I I 10+ 10+10 = 30. 

1 1 1 11 11 1 11 
1 1 1 1 1 1 1 1 1 1 

(3 times the fingers of both hands.) 

If I add 1 to the 29 the third ten will be full. 
3 tens taken together is called 30. 

Measure with 1. 

Count by ones upwards: 1, 2, 3. 4, 5, 6, 7, (Stop! a pupil 
says : " We are in the first ten ; it lacks 3 of being full, and 20 
more of 30.") 8, 9. 10, 'ii, 12, 13, (We are in the second ten, 
etc.) 14, 15. etc. 

30 x 1 = 30. 

Count downwards • 30, 29, 28, (We are in the third ten ; from 
the third ten 2 have been taken away.) 27, 26, etc. 

30 •*- 1 = 30. 

Measure with 2. 

2, 4 6, 8, 10, 12, 14. (We are in the second ten ; it lacks 3 twos 
of being full, and 5 twos more of completing the 3 tens or 
thirty.) etc. 

15 x 2 = 30. 

Count downwards with 2 : 30, 28, 26, 24, (We are in the third 
ten. have taken 3 twos from the third ten and there remain 2 
twos in the third ten). 

30-1-2= 15. 
Continue with the other numbers in the same way. 

Measure with 10. 

10 + 10 = 20, 20 + 10 = 30. 

3 x 10 = 30 
30 — 10 = 20, 20 — 10 = 10. 
30 -*■ 10 = 3. 



C 3 x 10 = 30. 
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30=30x i 


30+1=30 


15 X 2 


2 = 15 


10 x 3 


3 = 10 


7X4 (2) 


4 = 7(2) 


etc 


etc 



Rapid work the same as before. 

Combining. 

30-19. 
19 = 10 + 9, 30— 10 = 20, 20 — 9 = 11, 30 — 19 = 11. 

How do you get the double of 15 ? 

15 = 1 ten and 5 units ; 2X1 ten = 2 tens ; 2 X 5 
units = 10 units = 1 ten; 2 tens -J- 1 ten = 3 tens = 30. 

Compare 30 with 16. 

30 = 3 tens; 16 = 1 ten -f <> units. I must add to the 
6 units 4 units to complete the second ten, and still 1 
ten to get 3 tens. Therefore 30 has 1 ten + 4 units = 
14 more than 16, and 16 is 1 ten -f- 4 units, or 14 less 
than 30.* 

10x3 = 6 times what number ? 

If I take 3x5 from a number, I get 5 x 3 as remainder. 
What is the number? 

II.— The Applied Number. 

The teacher will easily supply the examples, f 
All the numbers to 100 will be treated in the same 
way. 

Written. 

Pupils should write the above tables as follows : 

1+2 = 3 or 1+7=8 or 100 — 8 = 92 

3 + 2 = 5 8 + 7 = 15 92 — 8 = 84 

5 + 2 = 7 15 + 7 = 22 84—8 = 76 

7 + 2 = 9 22 + 7 = 29 etc. 

etc. etc. 

* This method of adding and subtracting is universally practised at present 
in the German schools, with most excellent results. The tens are the stepping- 
stones of the method. 

f See the larger work for more examples. 
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100 = 100 x 1 100 -#- 1 = 100 

50 x 2 2 = 50 

33 x 3 (1) 3 = 33 (0 

25x4 4 = 25 

etc. etc. 

100 = 99 + 1, 98 + 2, 97 + 3, etc. 

100 is 100-fold of 1 1 is Tjh; of 100 

50-fold of 2 2 is ^ 

25-fold of 4 4 is *V 

20-fold of 5 5 is ^ 

5-fold of 20 20 is i 

2-fold of 50 50 is I 



HUNDREDTH STEP. 
{The Last Step of the First Course.) 

THE HUNDRED. 

The counting upwards and downwards with numbers 
from 1 to 10, beginning with both 1 and 2, must be 
done without hesitation, rapidly and accurately. In 
counting in concert, the teacher should frequently stop 
the pupils with questions as before. To illustrate: 

Counting with 2, beginning with 1: 1, 3, 5, 7, 9, 11, 13, (Stop ! 
In what ten are we ? How many units does it lack of being 
complete? How many tens still remain to complete 100? 
How many units ?) 15, 17, 19, 21, etc. 

Counting with 6, beginning with 2: 2, 8, 14, 20, etc. 

Counting with 9, beginning with 4: 4, 13, 22, etc. 

Counting with 6, beginning with 99: 99, 93, 87, 81, etc. 

This method of counting is of great value, and should 
be practised until the child is able readily to answer 
questions like the above. 

Rapid Work. 

100 -*- 2 + 10 -t- 30 x 25 x 2 ? 

4 x 25 — 50 + 5 x 10 - 75 x 3 + 25 ? 

All possible combinations in multiplication have al- 
ready been learned in the course of the various exer- 
cises, but may now be arranged in the multiplication 
table and practised. 
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Besides what has already been given, the four funda- 
mental rules must be practised with numbers above io 
until the pupils are brought to complete mastery of 
them, and are able to make various combinations with 
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great rapidity and accuracy. A few examples follow 
which must be worked only orally: 

a. (Addition) — 

42 + 15 + 26+37 
etc. 

The method of working is as follows: 42 + 10 = 52, 
52 + 5 = 57, 57 + 20 = 77, 77 + 6 = 83, 83 + 30 = 113, 
113 + 7 = 120.* 

b. (Subtraction) — 

97—12 — 34—16 — 27 
etc. 

To be worked as follows: 97 — 10 = 87, 87 — 2 = 85, 
85 — 30 = 55, 55 — 4 = 5 J > 5 1 ~ IO = 4i, 41 — 6 = 35, 
35 — 20=15, 15 -7 =8. 

c. (Multiplication) — 

17 x 9 

*5 x 37 

Employ the following method of solution: (17 X 9) 
10 X 9 = 90, 7 X 9 = 63; 90 + 60 = 150, 150 + 3 = 153. 
(Likewise 15 X 37) 10 X 37 = 37°» 5 X 30 = 150, 
5 X 7 = 35; 37o + 100 = 470, 47o + 5° = 5 2 °> 5 2 ° + 35 
= 555- 

d. (Division) — 

72 + 3 
84+ 12 

Method as follows: 72 -5- 3 is 60 -7- 3 = 20 and 12 -f- 3 
= 4. This 72 [60+12] -i-3 = 24 [w + 4]. 

Another: 84 — 12 is 60 -r- 12 = 5 and 24 -f- 12 = 2. 

Thus 84 [60+24] + 12 = 7 [5+ «]. 

Combining. 

The teacher will write a row of figures on the board 
to be added, subtracted, multiplied, and divided, placing 
the signs between. He then points to the exercises, and 
the pupils solve them rapidly. The teacher must always 

* This method is baaed on the importance of the tens as the basis of all compu- 
tations, and it will be found that pupils learn to operate with great rapidity and 
accuracy. 
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solve the examples himself. This holds good for all 
work in arithmetic, and is very important. 

Such examples as the following must be rapidly 
worked by the pupils: 

(3 x 29) - (4 x 16)4-7 + 10x9x3? 
(15 x 6)- (45+9) x 37? 

As a test whether every member is comprehended by 
the pupil, let him name the factors of numbers from 1 
to 100 without naming the numbers. Prime numbers 
can only be measured with 1. For example: 1 X 1, 
2 X 1, 3 X 1, 2 X 2, 5 X 1, 2 X 3, 7 X 1, 2 X 4, or 2 X 2 
X 2, 3 X 3> etc. 

It is important that the children know readily that 
52 = 4 X 13, 68 = 4 X 17, 95 = 5 X 19, and so on to 100. 

Such exercises as the following should be thoroughly 
drilled: 



2 X II =22 


2 x 12 = 24 2 x 13 = 26 


3 x 11 =33 
etc. 


3 x 12 = 36 3 x 13 = 39 
etc. etc. 


The prime and 
is follows: 


composite numbers can be arranged 




1 prime number 

2 " " 




3 " 

4 = 2x2 

5 prime number 
6= 2x3 

7 prime number 

8 = 2 x 2 x 2 




9^3 x 3 



and so forth till 100. 

Examples should be made by both teacher and pupils 
until the pupils are able to thoroughly apply the num- 
ber 100. 

This completes the work of the first two years accord- 
ing to "Grube. Later educators in Germany accept the 
first year's work, but modify the second very materially.* 

* The complete Grube gives a valuable appendix to the second year's work. 
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THE THIRD YEAR*. FIRST HALF. 

i. As the numbers between ioo and iooo are com- 
binations of the numbers within the first hundred, the 
only purpose of this course is to reduce them to then 
elements. 

2. Thereby the pupil comes into possession of the 
secret of all accurate and rapid mental work in arith- 
metic, namely, always to operate with the smallest 
possible numbers; hence he needs none of the so-called 
*• arithmetical knack." 

3. In order to lead to an allsided representation of 
the number, it is impossible to consider all of the funda- 
mental rules at once as heretofore; this will receive 
wider attention in the second half of the year. Mental 
and written arithmetic are now united at every step. 

4. As the necessity of isolating each number now dis- 
appears, and because the allsided penetration and 
comprehension of each number must take place, the 
material will be divided in two parts only : 

A. The pure number: measuring, separating, com- 
paring, and combining. 

B. The applied Number. 

The child is now sufficiently mature gradually to 
leave simple mechanical processes and make more use 
of the understanding and reason. He must, however, 
master the processes, so as to be able to give them 
rapidly and almost mechanically. 

4* 
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A. — Allsided Contemplation of the Pore Number. 

(First Quarter.) 

First Step. 

Measuring of the numbers by the units of the Decimal System, 

by units, tens, and hundreds. 

a. (Oral.) 

Count upwards and downwards from ioo to iooo. 10 
splints can be bound together, and that is i ten. 
Around 10 of these bundles (ioo) a wide ribbon may be 
tied; 10 of these bundles make iooo. In this way the 
pupil gains a comprehension of iooo. 

During the counting the pupils must often be stopped 
and questioned as to which hundred and which ten 
they are in : How many units and tens are lacking in 
the tens and hundreds respectively, and in the hun- 
dreds how many are lacking from a thousand ? 

For example : The teacher gives 768. The pupil will 
explain : 

768 = 7 hundreds, 6 tens, 8 units. It lacks 2 units of 
completing the 7th ten, then 3 tens of completing the 
8th hundred, and finally 2 hundreds of completing iooo. 

What number is composed of 4 hundreds, 6 tens, and 7 units ? 
How many units in 5 hundreds, 9 tens, and 9 units? 
How many units in one thousand ? How many tens ? 
Hundreds? 
Of what does 669 consist ? 

(6 x 100) + (6 x 10) + (9x1) 

b. (Written.) 

To make it easier for beginners in writing, use the 
following plan: 

h. t. u. 
1 o 1=101 
4 8 o = 480 
10 o 0= iooo 

Numbers must be dictated for the pupils to write. 
When written on the blackboard, the figures should be 
named and the numbers read, etc., in order to acquire 
perfect mastery of the subject. 
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Finally, analogous to the oral work, dictated numbers 
should be written out as follows: 

615 = 6x 100 4- 1 x 10 + 5 x 1 

204 = 2 x 100 + o x 10 + 4 x 1 

390 = 3 x 100 + 9 x 10 + ox 1 

1000 = 10 x 100 + o x 10 + 0x1 

or 

615 = 600 + 10+5 
204 = 200 + 4 
390 = 300 + 90 
1000= 1000 

In the following steps we shall give only one form, 
which will answer for both oral and written work. 
Neither is to be omitted, but they must be united, the 
oral taking precedence in order of time. Follow the 
plan suggested in the First Step. 

Second Step. 

The pure hundreds measured with hundreds. 

Measuring, comparing, rapid work, combining, are to 
be the same as in the First Course. With the number 
2 in the First Course we obtained the following scheme: 

1 + 1=2 
2x1=2 
2—1 = 1 
2-+- 1 =2 

Conformably to this the pupil now learns by easy 
transition: 

200. 

100 + 100 = 200 
2 x 100 = 200 

200 — 100 = 100 
200 -*■ 100 = 2 

What number is contained twice in 200? 

Of what number is 200 the double ? 

Of what number is 100 the half? 

What number must I double in order to get 200? 

Give many other examples, following the method em- 
ployed in teaching the 2. See Second Step in the First 
Course. 

In the same way take 300, 400, etc. 
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Third Step. . 

Mixed hundreds measured with mixed hundreds, 

220 =2 x 1 10, also 1 x 220 
440 = 4 x no, also 2 x 220 
660 = 6x 1 10, also 3 x 220 

880 = 8 x no, also 4 x 220, 2 x 440 
990 = 9 x 1 10, also 3 x 330 

How may 888, 999, be considered ? 

888 = 8x111, also 4 x 222, 2 x 444 
999 = 9 x 1 1 1, also 3 x 333 

999 ■*- 333 = 888 •*- 222 = 

999 -*- 3 = 888 -*- 4 = 

999 + 111= 888 + 8 = 
etc. etc. 

Of what number is no the i, h I? 
What is i of 488 ? 

What number can I take 4 times from 488 ? 
What number is contained 4 times in 844? 
i of 844 is how much greater than J ? 
i of 333 is -fc of what number ? 

Of what number is i of 333 the ninth ? ft of 333 = 111. in 
is 1 of 9 times 111= 999.) 
Compare 365 with 244. 

365 = 3 hundreds + 6 tens + 5 units ; 
244 = 2 hundreds + 4 tens + 4 units. 

3 hundreds — 2 hundreds = 1 hundred ; 6 tens — 4 tens = 2 
tens ; 5 units — 4 units = 1 unit. Therefore 365 — 244 = 1 h. 
+ 2 t. + 1 u. = 121, or 365 is 121 greater than 244, and 244 is 
121 less than 365. 

What is the difference between 743 and 120? 

743 = 7h. + 4t. + 3 u.; 120= 1 h. + 2t + o u.; 7 h. — 1 h. = 
6 h. 4 1. — 2 1. = 2 t.; 3 u. — o u. = 3 u. Therefore 743 — 120 = 
6 h. + 2 t. + 3 u. = 623. 

Fourth Step. 
Measuring of hundreds with tens. 

a. The pure hundreds. 
Since 100 = 10 x 10, 

2 x 100 or 200 = 2 x 10 x 10 = 20 x 10 

3 x 100 or 300 = 3 x 10 x 10 = 30 x 10 

10 x 100 or 1000 = 10 x 10 x 10 = 100 x 10 = 1000. 
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b. Hundreds with tens. 
Since 100 = 10 x 10, 

no =(10 x 10) + (1 x 10) = 11 x 10 
120 = (10 x 10) + (2 x 10) = 12 x 10 
130 = (10 x 10} + (3 x 10) = 13 x 10 

c. Hundreds with tens. 
Sirce 100 = 10 x 10, 

101 = (10 x 10) + i 
109= (10 x 10) + 9 
006 = (90 x 10) + 6 
814 = (81 x 10) + 4 

How many tens in 500? 

What number = 53 tens ? 

What number = 9 units more than 53 tens? 



Fifth Step. 
Measuring a number by its factors. 

a. The pure hundreds. 

100 = 2 x 50, 4 x 25, 5 x 20, 10 X 10 

Therefore, 

200 = 2 x 2x50= 4x50 
2x 4x25= 8x25 
2 x 5 x 20 = 10 x 20 

2 x 10 x 10 = 20 x 10 
300 = 3X 2x50= 6x50 

3 x 4 x 25 = 12 x 25 
3X 5x20=15x20 

3 x 10 x 10 = 30 x 10 = 20 x 15 

b. Hundreds with tens. 

220 = 10 x 22. As 10=2x5, 220 =2x 5 X22 = 2X no; 
and as 22 = 2 x 11, 10 x 2 x n = 10 x 22; and as 10 = 5 x 2, 
5x2x22 = 5x44. 

Sixth Step. 
Reduction of numbers from 1 to 1000 to their elements. 

It does not matter in what order the numbers are 
taken, the chief object being practice in rapidly and ac- 
curately separating the numbers into their elements. 
The pupil is now able to tell at a glance into what parts 
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the number must be separated. The teacher should 
make the work partly oral and partly written. 

360. 

300 + 60 3 x 100 + 3 x 20 

180 + 180 3 x 120 

336 + 24 20 x 18 = 18 x 20 

etc. 9 x 40 etc. 

320 + 45, 2 x 150 + 65, 2 x 182 + 1, 7 x 50 + 15, 14 x 25 
+ 15, 18 x 20 + 5, etc. 

These six steps complete the work of the first quarter. 
The work now changes from the pure to the applied num- 
ber. At this point especial attention should be given to 
compound numbers, weights, measures, money, etc. 
This will employ the second quarter. The teacher must 
supply a great many more examples than are here given, 
as the " applied number" is of great importance. 

B.— All-sided Contemplation of the Applied 

Number. 

(Second Quarter.) 

a. The tens. 

10 cents = 1 dime. 
10 dimes = 1 dollar. 
10 dollars = 1 eagle. 

3 dimes = 30 cents. 

5 dimes = 50 cents or \ dollar. 
50 " =5 dollars or \ eagle. 

1 dollar = 10 dimes. 

2 dollars = 20 •• 

100 cents = 10 " or 1 dollar. 
100 dollars = 1000 dimes. 
900 dimes = 30 x 30 dimes. 
870 " = 29 x 30 
840 " = 28 x 30 
810 " = 27 x 30 

etc. 

Divide the class into two divisions and let the first 
division give 3 times, and the second division 4 times, 
the numbers as the teacher names them. 

Teacher. zst Division. 2d Division. 

25 dimes. 75 dimes. 100 dimes. 

9 " 27 " 36 " 



11 
i< 
11 
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Again, the first division can give 3 times the number 
given, and the other division add the results. 

Teacher. ist Division. 

19 dimes. 5 dollars and 70 cents. 
12 " 3 "60 

22 " 6 " "60 



«< 

it 



2d Division. ... 15 " "90 " 

In long examples the results of multiplying can be 
written in order to get the total correctly. 

14 dollars 9 dimes. 
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102 " 9 

This will be added as follows, the operations being 
mental, only the above being set down : 

14 dollars 9 dimes + x 5 dollars = 29 dollars 9 dimes, 
-j- 7 dimes = 30 dollars 6 dimes ; 30 dollars 6 dimes + 
16 dollars 4 dimes = 47 dollars, etc. 

2. Reverse the process, subtracting 19 dollars 5 dimes 
from T02 dollars 9 dimes, and so on until the first num- 
ber, 14 dollars 9 dimes, is reached. 

3. Multiply each of these numbers by 2, 3, 4, 5, and 
add the products, and divide the sum by 2, 3, 4, 5, and 
see if the sum of the original numbers is obtained. 

b. Tens and units. 

24 dimes = how many cents ? 
24 dozen = " " things ? 
24 dollars = " " dimes ? 

Pupils must be drilled in tables from 
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One dollar = 10 dimes = ioo cents. 

One half " == 5 " =50 " 

One fourth " = 2$ " = 25 " 

One fifth " = 2 " =20 " 

One tenth " = 1 " =10 " 

One twentieth " = i " = 5 " 

One fiftieth " = \ " =z 2 " 

One hundredth " = ^ " =1 cent. 

100 cents = 10 " =1 dollar. 

50 " =5 5 " =4 " 

20 " = 2J " = J " 
etc. 

The English weights and measures cannot well be ap- 
plied to the Grube system, as the scales, instead of be- 
ing decimal, are varying. And yet, with their present 
knowledge of the numbers as high as 1000, and with the 
applications of compound numbers made in the First 
Course during the first two years, the pupils should be 
able to master the subject of compound numbers in con- 
nection with the above work during the second quarter. 



Written: < 



SECOND HALF OF THE YEAR. 

The division of the work is as follows: 
A. — With abstract numbers. 

1. Numeration. 

2. Addition, 

3. Subtraction. 

4. Multiplication. 

5. Division. 

B. — With concrete numbers. 

1. Numeration. 

2. Addition. 
Oral: -{ 3. Subtraction. 

4. Multiplication. 

5. Division. 

Mental and written arithmetic must not be separated, 
as though they were different studies; mental arithme- 
tic is the foundation; here the idea has its beginning; 
on this the written statement depends. 
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It becomes necessary in large numbers, and where 
several numbers are involved, to write them down in 
figures, so that they can be seen by the eye. The writ- 
ten work may thus be considered as only an assistant to 
the mental work. 

Only the important points of each step will be given, 
the filling in with material being left to the skill and 
tact of the teacher. 

A.— With Abstract Numbers. 

First Step. 

Numeration. 

a. (Oral.) 

Thousands and millions. If we have the 10 hundreds we 
have a new unity — the thousand. We can combine thousands 
into tens of thousands ; tens of thousands into hundreds of 
thousands, etc., exactly as we combined units into tens, tens into 
hundreds, etc. 
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10 units. 






i hundred = 
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x 1 ten = 


100 units. 






i thousand = 


10 


x 1 hundred = 


100 X 


1 ten = 


1000 units. 








etc. 











The units are units of the first order, the tens are units 
of the second order, the hundreds are units of the third 



So 
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order, etc. The units of each order are 10 times more 
than the units of the preceding order. In each order 
there can be only 10 units, and the tenth unit is the first 
of the following order. 

b. (Written.) 

We will write the number 1852, placing the units, tens, hun- 
dreds, and thousands, each in a separate box. 



HE 



Counting from the right towards the left, we have 
units in the first box, tens in the second, hundreds in the 
third and thousands in the fourth, tens of thousands in 
the fifth, hundreds of thousands in the sixth, millions in 
the seventh. 



765432 

EH 







Read: 



Or, 



6 millions. 

hundred thousands. 
9 ten thousands. 

2 thousands. 

1 hundred. 
6 tens. 

o units. 



6 million 92 thousand 1 hundred and 60. 

Give the name of the units of the 1st, 3d, 5th, 4th, 6th order. 
What are units of the 8th order called? etc., etc. 

Instead of boxes columns may be used as follows: 
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The pupils should arrange such columns on their 
slates, and on the blackboard then write numbers in 
them from dictation, and then drilled until they know 
the orders from right to left and from left to right. 
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. Then the numbers may be divided into periods (threes), 
attention being called to the fact that there are " units," 
" tens," and " hundreds" of units; also units, tens, and 
hundreds of thousands, millions, etc. 
The periods may be shown as follows: 
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Thousand. 
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Then all columns, etc., may be abandoned, and the 
numbers written in periods. Always have the commas, 
which separate the periods, placed in at the time of writ- 
ing the number, and not after all the figures have been 
written. Thus: 325 million (comma), 176 thousand 
(comma), 180. Thus the pupil becomes perfectly sure 
in both writing and reading numbers. 

Second Step. 
Addition. 



ORAL AND WRITTEN. 



a. Numbers of o 



4 units + 5 units = 9 units (4 + 5 = 9)- 

4 tens + s tens = 9 tens = 90 (40 + 50 = 90). 

4 hund. + 5 hund. = 9 hund. = 900 (400 + S°° = 900). 

b. Numbers of two figures and one figure : 

43 units + 5 units = 48 units (43 + S = 48). 

43 tens + s tens = 48 tens = 480 (430 + 50 = 480). 

e. Numbers of two figures and two figures : 

43 units + 28 units = 71 units (43 + 28 = 71). 

43 tens + 28 tens = 7" tens = 710 (430 + 280 = 710). 



Then numbers of three figures and one figure, three 
figures and two figures, etc., will follow in the same way. 
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The corresponding method for operations to acquire 
rapidity. For example: 

«. 7 +8 +9 +6 
70 +80 +90 + 60 
700 + 800 + 900 + 600 
etc. 

^25 +9 +3 + * 
250 +90 +30 +80 
2500 + 900 + 300 + 800 
etc. 

c 25 +36 + 47 + 58 
250 + 360 + 470 + 580 
2500 + 3600 + 4700 + 5800 
etc. 

The pupils must be led step by step in written addi- 
tion as well as oral. 
Let them write in columns: 

(1) 



(2) 
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Shorter : 36 
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18 units 
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13 tens 




148 units 




5946 
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6320 


6320 


22 
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0»Xi)(») 


13352 


2200 




1 1000 





13352 



Place the number to be " carried" under the column 
to which it belongs, in parenthesis, using smaller figure. 

Pupils should be able to answer promptly questions 
on the addition processes. 
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Third Step. 
Subtraction, 

ORAL AND WRITTEN. 

a. Numbers of one figure : 

9 units — 5 units = 4 units (9 — 5 = 4). 
9 tens — 5 tens = 4 tens (90 — 50 = 40). 
9 hund. — 5 hund. = 4 hund. (900 — 500 = 400). 

etc. 

b. Numbers of two figures with one figure : 

12 units — 5 units = 7 units (12 — 5 = 7). 
12 tens — 5 tens = 7 tens (120 = 50 = 70). 
12 hund. — 5 hund. = 7 hund. (1200 — 500 = 700). 

etc. 

Continue in the same manner as in addition. 

a. 4325 — 1 1 23 = 4325 Minuend. 

1 1 23 Substrahend. 



b. (Borrowing without 

16 15 18 
(1) 1 7-6-8* 

679 


ciph 


3202 I 
ers.) 

4 

4 


Remainder. 

1768 
679 


1089 

X3 12 

(2) 4 5'4'2 

4 15 9 


1089 

5-4-2 
' 5 9 



383 383 

Where " borrowing" is necessary, make the necessary 
changes in the minuend, placing smaller figures above 
to indicate the changes. Then work the same example 
without making the changes. 

d. (Borrowing with ciphers in the minuend.) 

(1) 7 4 • 6 • o 7 4-6-0 

3269 3269 

4 19' 419' 

* Grube placed dots at the bottom where " borrowing" was employed ; but in 
order to avoid confusing them with the later use of the decimal point, we place 
them at the top. The Germans use the comma for the decimal point, therefore 
this danger does not arise with them. 
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The explanation of subtraction is based on addition. 
Take two numbers: 

a. 3480 

b. 2375 Adding. 

• c. 5855 

How large is a ? (a = 5855 — 2375.) 

How large is b? (b = 5855 — 3480.) 

How was c found ? (By adding a and b.) 

How was a or b found ? (By subtracting the known a or b 

from their sum c.) 
What do we call c in the subtraction ? (The minuend.) 
What do we call the a or b ? (The subtrahend.) 
What do we seek ? (The remainder or difference.) 
If the minuend were unknown how would you find it ? (By 

adding the subtrahend and difference.) 

5855 5855 

- 3480 - 2375 



2375 348o f Proof. 

+ 3480 + 2375 £ 

5855 5855 

Fourth Step. 
Multiplication. 

ORAL AND WRITTEN. 

I. Multiplier One Figure. 

a. Multiplicand One Figurl. 

3x9 units = 27 units (3x9 = 27). 
3x9 tens = 27 tens (3 x 90 = 270). 
3x9 hund. = 27 hund. (3 x 900 = 2700). 

etc. 

b. Multiplicand Two Figures, 

3 x 29 units = 87 units (3 x 29 = 3 x 20 = 60 

3 x 9 = 27 

87). 
3 x 29 tens = 87 tens (3 x 290 = 870). 

3 x 29 hund. =87 hund. (3 x 2900 = 8700). 

Proceed in the same manner with multiplicands of 
three figures, four figures, etc. 
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2. Multiplier Two Figures. 

tf. THE PURE TENS. 

1. Multiplicand One Figure. 

60 x 5 units = 300 units (60 x 5 = 300). 

60 x 5 tens = 300 tens (60 x 50 = 3000). 

60 x 5 hund. = 300 hund. (60 x 500 = 30000). 

60 x 5 thous. = 300 thous. (60 x 5000= 300000). 

2. Multiplicand Two Figures, 

60 x 56 units = 3360 units (60 x 50 = 3000 

60 x 6 = 360 



336o). 
60 x 56 tens = 3360 tens (60 x 560 = 33600). 

etc. 
Proceed the same as before. 

b. MIXED TENS. 

(1) 25 x 9 units = 225 units (20 x 9 = 180 

5x9= 45 

225). 
25x9 tens = 225 tens (25 x 90 = 2250). 

(2) 25 x 96 units = 2400 units (20 x 96 = 1920 

5 x 96 = 480 



2400). 
25 x 96 tens = 2400 tens (25 x 960 = 24000). 

Continue in the same way with a multiplier of three 
figures,. then four, etc., taken with a multiplicand of one 
figure, then two figures, and so on. 

Method for Slate Work. 

1. Multiplier One Figure. 

(i) No carrying : 

3 * 3213 = 3 x 3000 = 9000 
3 x 200 = 600 
3 x 10 = 30 

3 x 3=9 
9639 
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Shorter : 






< 


shorten 




3213 








3213 




3 








3 




9 








9639 




30 












600 












9000 












9639 










(2) Carrying: 














3 X 3226 : 


= 3 


X 


3000 


= 9000 






3 


X 


200 


= 600 






3 


X 


20 


= 60 






3 


X 


6 


= 18 

9678 




3226 








3226 




3 








3 




18 








9678 




60 












600 












9000 











9678 

Explanation of Multiplication. 

How many times must I take 112 to get 336? 

112 
112 
112 

336 

How can I express that shorter ? 

3 x 112 = 336. 
112 a. 
_3*. 

33 6 ^- 

How many numbers have I ? 
Which number is the entirety ? (c.) 
What is the a ? (A part of c.) 
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What does the b tell us ? (How many times we must take 
the part a in order to get c.) 

What is c ? (The product.) 

How do we get c from a ? 

What do we call the number which we multiply in order to 
get the product ? 

What is the multiplicand ? Multiplier ? Product ? 

The multiplicand and multiplier are together called factors, 
because they produce the product. 

The pupil must be able to explain multiplication some- 
what as follows : 

209 x 3148 = ? 

The multiplicand is 3148. This is a part of the unknown 

Froduct. The multiplier is 209, and tells me how many times 
must take the multiplicand 3148 in order to get the product. 
I take therefore 3148 209 times. I multiply first by 9 units and 
get 28,332. I proceed to the tens, and as there are none, pass 
on to the hundreds. I multiply 3148 by 2, and this product by 
ioo, and this gives me 629600. Add the products, and I get 
657,932, the product of 209 x 3148. 

Fifth Step. 

Division, oral and written. 

A. — Without Remainder. 

1. divisor one figure. (Quotient unchanged.) 

a. Dividend also One Figure. 

3 units in 6 units =2 (6 + 3 = 2). 
3 tens in 6 tens = 2 (60 -4- 30 = 2). 
3 hund. in 6 hund. = 2 (600 -*- 300 = 2). 

etc* 

b. Dividend Two Figures. 

3 units in 18 units = 6 (18 -1- 3 = 6). 
3 tens in 18 tens = 6 (180 -*- 30 = 6). 
3 hund. in 18 hund. = 6 (1800 ■+• 300 = 6). 

etc. 

c. Dividend Three Figures. 

3 units in 186 units = 62 (186 -*- 3 = 62V 
3 tens in 186 tens = 62 (i860 -4- 30 = 62). 
3 hund. in 186 hund. = 62 (1 8600V 300 = 62)* 

etc. 
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(Quotient increasing according to decimal scale.) 

a. One third of 6 units = 2 units (6 -h 3 = 2). 
One third of 6 tens = 2 tens (60 -*- 3 = 20). 
One third of 6 hund. = 2 hund. (600 -*- 3 = 200). 

b. One third of 18 units = 6 units (18-4-3 = 6). 
One third of 18 tens = 6 tens (180 ■+- 3 = 60). 

2. divisor two figures. (Quotient unchanged.) 
a . Dividend also Two Figures. 

18 units in 54 units = 3 (54 -4- 18 = 3). 
18 tens in 54 tens = 3 (540 -h 180 = 3). 
18 hund. in 54 hund. = 3 (5400 ■+- 1800 = 3). 

b. Dividend Three Figures. 

18 units in 108 units = 6 (108 ■+- 18 = 6). 
18 tens in 108 tens = 6 (1080 -*- 180 =6). 

(Quotient increasing.) 

a * tV of 54 units = 3 units (54 ■+• 18 = 3). 

-fV of 54 tens = 3 tens (540 -*- 18 = 30). 
b. 4s °f 54 hund. = 3 hund. (5400 -*- 18 =300). 

etc. 

B. — With Remainder. 
1. divisor one figure. (Quotient also one figure.) 

a. Dividend One Figure. 

3 units in 7 units = 2 with 1 unit remainder (7-^-3 = 2 [1] ). 

b. Dividend Two Figures. 

3 units in 25 units = 8 with 1 unit remainder (25 -*- 3 = 8 [1] ) 

The teacher will easily continue this work according 
to the plan followed in the preceding pages under A. 

METHOD FOR WRITTEN DIVISION. 

A. — Without Remainder. 
1. divisor one figure. 

15936 -4-3=3 mto 15000 + 900 + 30 + 6. 

Shorter : 
3 into 1 5000 = 5000 3) 1 5936 the whole. 

3 " 900 = 300 

3 " 30 = 10 5312 the part. 
3 " 6= 2 



u 



15936 = 5312 
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One more 
method. 


example will be sufficient to show the 

79)42391 (536H 

395 • • 




289. 
237. 




521 
474 



47 
In the same manner the teacher will be able to con- 
tinue these operations, completing all the steps in 
division. All the steps of these operations are much 
more fully given in the larger book. 

Explanation of Division. 

The teacher in explaining division must start with 
multiplication. 

1260 (a) 
3 x (b) 

3780 (c) 

What is c ? (The product or whole.) 
What is a ? (The multiplicand, a part of the whole.) 
What is b ? (The multiplier, which tells me how many times 
the multiplicand is to be taken.) 
Find a from b and c. 

ip) (c) (a) 
3)3780(1260 



7.. 
6.. 

18. 
18. 

o 

The product or entirety is the dividend ; the number that I 
divide by is the divisor, and the number sought, or result, is 
the quotient. 

c = dividend, 

b = divisor, 

a = quotient. 
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What are a and b with reference to the product or dividend ? 
(Factors.) 

The pupil must be able to give an explanation similar 
to the following: 

The number which is contained 3 times in 3780 must be \ of 
3780. I find \ of 3780* bv dividing it by 3. The divisor 3 is the 
known factor ; the dividend 3780, the product and the quotient 
is the unknown factor, which will be found when I divide the 
product by the known factor. 

3789 = 37 hund. and 8 tens; \ of 37 hund. = 12 hand, with 
remainder of 1 hund.; 1 hund. + 8 tens = 18 tens ; \ of 18 tens 
= 6 tens. 

Therefore \ of 3780 = 12 hund. + 6 tens = 1260. The quo- 
tient 1260 is the number which is contained 3 times in 378a 
Therefore 1260 can be taken 3 times from 3780. 



CONCRETE NUMBERS. 

We now need no especial explanation of the applica- 
tion to concrete numbers either for the teacher or for 
the pupils. It is recommended that there shall always 
be oral exercises first, before the blackboard or slate be 
used, until the pupils are familiar with the expressions. 

The teacher should multiply examples embracing all 
of compound numbers, until the pupil is prompt and 
accurate in the work. Great attention must be paid to 
the solution of examples. One example solved under- 
standing^ is of more worth than a dozen solved mechan- 
ically, according to rule, without understanding the 
principles involved.* 

* See complete work on Grube for more examples. 



THIRD COURSE 



FRACTIONS. 



THE FOURTH YEAR. 

In most schools but three years are given to primary 
work, the fourth being the beginning of the interme- 
diate department. Therefore as this work is designed 
for primary teachers especially, the subject of fractions 
need not appear here. We will give, however, Grube's 
general plan of treating this subject, referring to the 
larger book for a full treatment of it. 

i. As in whole numbers, the unit is the basis upon 
which ail measuring depends, so is it also the basis of 
fractions. The whole number has been recognized as a 
part of larger numbers ; so the real fraction will be rec- 
ognized as a part of the unit. Fractions are divisions of 
the unit, and may be considered as descending lower orders, 
while the whole numbers are ascending higher orders* 

2. The first step begins with the half, the second with 
the third, etc. 

3. The fraction is treated in a manner analogous to 
the whole number, as follows: 

z. Contemplation of the Pure Number. 

a. Measuring. 
6. Comparing. 
c. Combining. 

2. Application to all the Fundamental Rules. 

4. The horizontal line to be divided into parts is taken 
as the standard of illustration. That it will be ample 
for the purpose the following illustrations will show. 

61 
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The Fifth. 
i. Measuring. 



2. Comparing, 
a, \ with i. 







\ 
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4 


s ; 
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7 


8 


9 


xo 


ii 


13 


*3 


»4 


*5 , 


16 


17 


18 


»9 


20 










1 








1 








i 











The pupil readily sees that \ and \ have a common 
denominator in 20. 

<*, —I with i 



a 

—A. 



I 



t i 



— -A. 



3T4 



5l6f 7 



8 



Jxolxx iJx3 



»4 



15 



»/v_ 



J 



Here the common denominator is seen to be 15. By 
such illustrations, all the fractions and their relations 
to each other are taught. Many examples must be 
given at every step, and applications be made as in 
whole numbers. 



SECOND HALF OF THE YEAR. 
The Four Fundamental Rules in Fractions. 

The pupils have been thus far taught to consider the 
fraction from all sides. It remains now to take each 
operation by itself, and bring the knowledge of it to 
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completion. Let it not be forgotten that accuracy and 
rapidity must be secured before the pupil can be said 
to have reached complete mastery of any step. 



CLASSIFICATION. 

i. Nature and manner of treating the fraction in 
general (explanation of the parts, kinds, etc., amplify- 
ing, common denominator, etc.) 

2. Resolution (resolving).^ 

3. Reduction. 

4. Addition. 

5. Subtraction. 

6. Multiplication. 

7. Division. 
There will be no difficulty in connection with these 

steps, if the preceding have been carefully taught. 
Grube calls especial attention to the following points : 



In abstract and concrete 
numbers oral and written. 



1. The Unity, 

The pupil has already learned that when 1 is divided 
into 4 equal parts, one part = £. 

Three fourths are 3 of the 4 parts, into which 1 has 
been divided. 

The unity may be of any size or number which is 
divided into equal parts, as : a yard, a cwt., a ton, etc. 

Draw J of a yard, f of a yard. 




In order to get b what must I first have ? (a.) 
What is a ? (The whole or unity.) 
What quantity in the figure constitutes the unity ? 
(The yard.) 

If we consider a, 1 cwt., as unity, how much does b equal ? 
c} (J cwt.. f cwt.) 

How many pounds would b equal ? c? 

If b = 25 lbs., how much is the unity or whole ? 
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If b = 27} lbs., how much is the unity ? 
tj\ lbs. 



p^q. 



The number with which I indicate the unity is 1. 

What do we call the numbers which indicate parts of the 
unity ? 

What is i? f? i? (A fraction.) 

What then is a fraction ? (A fraction is one or more of the 
equal parts of a unity.) 

How many parts have we in i ? (We have 1 part.) 

In \ ? (We have 3 parts.) 

What do we call the 4, or the number below the line ? 

What do we call the 3, or the number above the line? 

The teacher must give many more questions similar 
to the above, until the pupils understand thoroughly the 
meaning of the terms fraction, numerator, and denominator. 

2. Expansion and Reduction. 

If you multiply f by 3, what do you get ? 
Illustrate this. 



f — ,_, — \ 



[—1—1—1. 



The method of adding, subtracting, multiplying, and 
dividing does not essentially differ from that usually 
given in text-books, and therefore may be omitted here. 

This ends the four years' work by Grube's system, and 
should prepare the child for the average Practical 
Arithmetic. Two years of work more should be suffi- 
cient for the practical duties of life, affording a far bet- 
ter preparation than most children obtain by the usual 
methods. 



New Books for Teachers. 

ILES' A CLASS IN GEOMETRY. 

By George Iles. " It cannot fail to give to the teachef 
of this science new enthusiasm and new ideas, and to 
all teachers the pleasure arising from following our 
ideal method." Limp cloth. Price 30c. post-paid. 

KELLOQQ'S ELEMENTARY PSYCHOLOGY. 

By Amos M. Kellogg, Editor of the School Journal. 
A concise outline for Normal students and the home 
study of pedagogy. It will aid those who have found 
other works obscure. Limp cloth. Price 25c. post- 
paid. 

ROOFER'S APPERCEPTION, 

or, "A Pot of Green Feathers," is a very simple book 
on psychology, strange as the title may seem. It dis- 
cusses perception and shows how it becomes percep- 
tion. Limp cloth. Price 25c. post-paid. 

ROOPER'S OBJECT TEACHING 

makes plain this much-talked-of but little-understood 
subject both in its philosophical basis and its practice. 
Limp cloth. Price 25c. post-paid. 

HALL'S CONTENTS OF CHILDREN'S MINDS 

on Entering School, by G. Stanley Hall, President of 
Clark University, gives the results of careful investiga- 
tions made by the writer and others to determine the 
amount and kind of knowledge possessed by the 
average child on entering school. Limp cloth. 
Price 25c. post-paid. 

# % Large descriptive catalogue of five hundred books and aids fop 
teachers in all branches of school work free. 

E. L. KELLOGG & CO., New York and Chicago. 
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Allen 's Mind Studies for Young Teacb- 

bbs. By Jebome Allen, Ph.D., Associate Editor of the 
School Jotjrnai,, Prof, of Pedagogy, Univ. of City of 
N. Y. 16mo, large, clear type, 128 pp. Cloth, 50 cents; to 
teacher*, 40 cents ; by mail, 5 cents extra. 

There are many teachers who 
know little about psychology, 
and who desire to be better in- 
formed concerning its princi- 
ples, especially its relation to the 
work of teaching. For the aid 
of such, this book has been pre- 
pared. But it is not a psycuol- 
■only an Introduction io it, 
-Jg to give some funda- 
mental principles, together with 
something concerning the phi- 
losophy of education. Itsmeth- 
od is subjective rather than ob- 
jective, leading the student to 
watch mental processes, and 
draw his own conclusions. It 
Is written in language easy to 
be comprehended, and has many 

■,Ph.D.,Ansodate Editor practical Illustrations. It will 

ie Journal and Intiilute. aid the teacher In his daily work 
In dealing with mental facts and states. 

To most teachers psychology seems to be dry. This book shows 
how it may become the most interesting of all studies. It also 
shows how to begin tiie knowledge of self. " We cannot know 
in others what we do not first know in ourselves." This is the 
key-note of this book. Students of elementary psychology will 
appreciate this feature of " Mind Studies." , 

ITS CONTENTS. 







m. Deielopmer... 
IV. Hind Incentive*. 
V. A few Fundamental Principles 



XIII. ThB Will 
XTV. DinefUH of the Will. 
XV. Kinds of Memory. 
XVI. The Sensibilities. 
XV1L Relation of the S 

to the Will. 
XVIII. Training or the BenrtbillUee. 



| XXI Imagination In Its Maturity. 
»TT. Education of the Hon) Sanaa. 



XL L. KELLOGG <t CO., ItBW TOJMT 4 GiriCAGO. 9 



Educational 



By Obca* Browmng, M.A., of King's College, Cambridge 
Bug. No. 8 of JteMffty Grefe i^mry Serfe Cloth, lfouo, 
887 pp. Price, 50 cents; to feocfert, 40 cents; by mail, 



oJ8 work has been before tbe public some Unto, and for a 
general sketch of the History of Education it has no superim. 
Our edition contains several new features, making it specially 
valuable as a text-book for Noimal Schools, Teachers* Classes, 
Beading Circles, Teachers* Institutes, etc, as well as the student 
of education. These new features are: (1) Side-heads giving the 
subject of each paragraph; (2) each chapter is followed by an 
analysis; (3) a very full new index; (4) also an appendix on 
" Froebel/* and the " American Common School ° 

OUTLINE OF CONTENTS. 
I. Education among the Greeks— Music and Gymnasac Theo- 
ries of Plato and Aifoot&e; IL Roman Education — Oratory* III* 
Humanistic Education; IV, 'I la* Realists— Ratich and Comcnhws; 
V. The Naturalists — R&te&u* and Montaigne; VI. English 
Humori sts an d Realist*— Roger Aacham and John Milton; V1L 
Locke; Y1U- Jesuits and JancenkU; IX. Rousseau; x! Pe*> 
talozad; XI. Kant F ichte, and Berbart; XII. The English Pub* 
lie School; Xm Froebel; XIV. The American Common 
School. 

PRE88 NOTICES. 
JKUhmtuA.-* Thh edition surpasses others in its adaptability to ga» 

CoL School Journal.-" Can be used as a text-book in the History of 
Education." * ^ 

Pa. Ed. Vows. — ** A volume that can be used as a taxt.hfwik *n »h* uk. 
tory of Education." "*** " a *«**WK* on the Hah 



School Education, Minn.— 44 Beginning with the Greeks, the author nr* 

JESSES*"* mmm °'*» sa °* •*E*BSSfi£E?&S* 

Ed. Barlow, Can.— "A. book like this, introducing the teaeher to th* m+mk 
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Teachers' Manuals Series. 

Each 1b printed In large, clear type, on good paper. Paper 
cover, price IS cents; to teach- 
ere, 18 cental by mail, 1 cent 

There is a need of Email vol- 
umes—" Educational tracts," that 
teachers can cany easily and study 
as they have opportunity. The 
following numbers have been al- 
ready published. 

It should be noted that while 
oui editions of such of these tittle 
books that are not written specially 
for this series are as low in price 
as any other, the ride-heads, top- 
ics, and analyses inserted by the 
editor, as well as the excellent 

Sper and printing, make them 
r superior in every way to any 
other edition. 

We would tuggeet that cUy taper- 
intendento or conductor! of 'institute* 
supply each of their teacher* tcflft copies of them little book*. Specia* 
rate* for quantities. 

No. i . Fitch's Art of Questioning. 

By J. O. FmjH, M.A., author of " Lectures on Teaching." 38 pp. 
Already widely known as the moat useful and practical «ny on thii moot 
Important part of the teachers' lesson -hearing. 

No. 2. Fitch's Art of Securing Attention, 

By J. (I. Fitch, M. A SB pp. 

Of no lean value Lhan the author's " Art of Questioning." 

SiagwUk's On Stimulus in School. 

[un Sidowici, H.A, 48 pp. 

an that dull, lair scholar be pressed on to work up hi* iessn i< 

!" This bright essay will toll how It can be dona. 

Yonse's Practical Work in School. 

ottb H. Yonus-author of " Hrir of Kenclj-ffe," SB pp. 

ave read Miss Yonge's books will be glad to read of her *iswi 

on School Work. 

No. 5. Fitch's Improvement in the Art of Teaching. 

By i. O. FiToa, M.A. * pp. 

his thoughtful, enmest essay will bring courage and help to many a 
teacher who Is struggling to do better work. Jt ineludefl a course of study 




Fitch, Inspector of the 
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Fiteflj Lectures on Teachi ng* 

Lectures on Teaching. By J. 6. Fitch, M.A., one of Hei 
Majesty's Inspectors of Schools. England. Cloth, 16mo. 
895 pp. Price, $1.25 ; to teachers, $1.00 ; by mail, postpaid. 

Mr. Fitch takes as his topic the application of principles to 
the art of teaching in schools. Here are no- vague and gen- 
oral propositions, but on every page we find the problems of 
die school-room discussed with definiteness of mental grip. 
:so one who has read a single lecture by this eminent man 
but will desire to read another. The book is full of sugges- 
tions that lead to increased power. 

1. These lectures are highly prized in England. 

2. There U a valuable preface by Thos. Hunter, President 
of N. Y. City Normal College. 

8. The volume has been at once adopted by several State 
Beading Circles. 

EXTRACT FRO> AMERICAN PREFACE. 

" Teachers everywhere among Tfogliah-apeaking people have hailed 
Mr. Fitch's work as an Invaluable aid for almost every land of instruc- 
tion and school organization. It combines the theoretical and the prac- 
tical; It is based on psychology ; it gives admirable advice on every* 
thing connected with teaching— from the furnishing of a school-room 
to the preparation of questions for examination. Its style is singular]* 
dear, vigorous and harmonious." 

Ghieago Intelligence.— "All of Its discussions are based on aounA 
psychological principles and give admirable advice." 

Virginia Educational Journal— "He tells what hethinkaso as tc 
be helpful to all who are striving to improve. w 

Lynn Evening Item.—" He gives admirable advice." 

Philadelphia Beeord.— " It is not easy to imagine a more useful vol- 
ume.** 

Wilmington Every Evening.*-" The teacher will find in it a wealth 
of help and suggestion." 

Brooklyn Journal.—" His conception of the teacher is a worthy ideal 
forallto bearin mind.'* 

Vow England Journal of Education : " This is eminently the work ot 
a man of wisdom and experience. He takes a broad and comprehensive 
view of the work of the teacher, and his suggestions on all topics are 
worthy of the most careful consideration." 

Brooklyn Eagle: "An invaluable aid for almost every kind of in- 
struction and school organisation. It combines the theoretical and the 
practical ; i t is based on psychology ; it gives admirable advice on every- 
thing connected with teaching, from the furnishing of a school-room to 
the preparation of questions for examination.** 

Toledo Blade: "It is safe to say, no teacher can lay claim to being 
weU informed who has not read this admirable work. Its appreciation 
is shown by its adoption by several State Teacher* 1 Beading Circled, a» 
a work to be thoroughly .roojft $m fle ae n a poce ." 
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IVo odbutts Simple Experi ments for the 

School-Room. By Prof. John P. Woodhull, Prof, of 
Natural Science in the College for the Training of Teachers, 
New York City, author of "Manual of Home-Made Appa- 
ratus." Cloth, 16mo. Price, 50 cents; to teachers, 40 cents; 
by mail, 5 cents extra. 

This book contains a series of simple, easily-made experiments, 
to perform which will aid the comprehension of every-day phe- 
nomena. They are really the very lessons riven by the author in 
the Primary and Grammar Departments of the Model School in 
the College for the Training of Teachers, New York City. 

The apparatus needed for the experiments consists, for the most 
part, of such things as every teacher will find at hand in a school- 
room or kitchen. The experiments are so connected in logical 
order as to form a continuous exhibition of the phenomena of 
combustion. This book is not a science catechism. Its aim is to 
train the child's mind in habits of reasoning by experimental 
methods. 

These experiments should be made in every school of our 
country, and thus bring in a scientific method of dealing with 
nature. The present method of cramming children's minds with 
isolated facts of which they can have no adequate comprehension 
is a ruinous and unprofitable one. This book points out the 
method employed by the best teachers in the best schools. 

WHAT IT CONTAINS. 



I. Experiments with Paper. 
H. " " Wood, 
m. •• " a Candle. 

IV. " •• Kerosene. 

V. Kindling Temperature. 



VI. Air as an Agent in Combustion. 
VII. Products of Complete " 
VIII. Currents of Air, etc.— Ventila- 

IX. Oxygen of the Air. [tion. 

X. Chemical Changes. 



In all there are 91 experiments described, illustrated by 85 
engravings. 

Jas. H. Canfield. Univ. of Kans., Lawrence, says:—*' I desire to say most 
emphatically that the method pursued is the only true one in all school 
work. Its spirit is admirable. We need and must have far more of this 
instruction." 

J. C. Packard, Univ. of Iowa, Iowa City, says:— •• For many years shut up 
to the simplest forms of illustrative apparatus, I learned that the necessity 
was a blessing, since so much could be accomplished by home-made ap- 
paratus—inexpensive and effective." 

Henry B. BusselL Woodbury, N. J., 8upt. of the Friends School:— "Ad- 
mirable little book. It is just the kind of book we need/' 

8. T. Button, 8upt. Schools, New Haven, Ct.— " Contains just the kind el 
help teachers need in adapting natural science to common schools." 
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Hughes' {Mistakes in Teaching. 

By Jambs J. Hughes, Inspector of Schools, Toronto, Canada. 
Cloth, lBmo, 115 pp. Price, 00 cents; to teacheri, 40 cents; 
by mall, 5 cents extra. 

Thousands of copies of the old 
edition hare been sold. The new 
edition is worth double the old; 
the material has been Increased, 
restated, and greatly improved 
Two new and important Chap ten 
have been added on "Mistakes it 
Aims," and "Mistakes in Moral 
Training." Mr. Hughes soys in his 
preface: "In Issuing a revised edi- 
tion of this book. It seems fitting to 
acknowledge gratefully the hearty 
. appreciation that has been accorded 
; it by American teachers. Realiz- 
' "ig as I do that 11a very large sale 
idicatee that it has been of service 
.) many of my fellow-teachers, I 
\ have recognized the duty of enlarg- 
ing and revising It so as to make it 
still more helpful in preventing 
Jura It HnoHn. Inspector of the common mistakes in teaching 
School*, Toronto, Canada. an d training." 
This Is one of the six books recommended by the N. Y. State 
Department to teachers preparing for examination for Slate cer 
tiflcates. 

CAUTION. 
Our nea authorized ooptbioht edition, entirely rewritten by 
the author, it the only one to buy. It u beautifully printed ana 
iandaomely bound. Gel no other. 

CONTENTS OP OUR NEW EDITION. 
Chap. I. 7 Mistakes In Aim. 
Chap. n. 21 Mistakes In School Management, 
Chap. HI. 34 Mistakes in Discipline. 
Chap. IV. 37 Mistakes in Method. 
Chap. V. 18 Mistakes in Moral Training. 
|y Chape. I. and V. are entirely new. 
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Johnsons Education by TDoing. 

Education by Doing : A Book of Educative Occupations fox 
Children in School. By Anna Johnson, teacher to the 
Children's Aid Schools of New York City. With a prefatory 
note by Edward B. Shaw, of the High School of Tonkero, 
N. Y. Handsome red cloth, gilt stamp. Price, 60 cents \ 
to teachers, 40 cents ; by mail, 5 cents extra. 

Thousands of teachers are asking the question: "How can 1 
steep my pupils profitably occupied ? w This book answers 
the question. Theories are omitted. Every line is full of in- 
struction. 

L Arithmetic Is taught with blocks, beads, toy-money, ete. 

2. The tables are taught by clock dials, weights, etc 

3. Form is taught by blocks. 

4. Lines with sticks. 

5. Language with pictures. 
C Occupations are given. 

7. Everything is plain and practical. 

EXTRACT FROM PREFATORY NOTE. 

"In observing the results achieved by the Kindergarten, educators have 
amlt that Probers great discovery of education by occupations must have 
something for the publio schools— that a further application of the * puv 
ting of experience and action in the place of books and abstract thinking, 
could be made beyond the fifth or sixth year cf the child's life. Thia 
book Is an outgrowth of this Idea, conceived in the spirit of the * New 
Education.* 

" It will be widely welcomed, we believe, as It gives concrete method* 
of work— the very aids primary teachers are in search ot There has beeij 
a wide discussion of the subject of education, and there exists no littlu 
confusion in the mind of many a teacher as to how he should Improve 
upon methods that have been condemned." 

Supt. J. W. Skinner, Children's Aid Schools, says :— " It is highly aypi« 

oUted by our teachers. It supplies a want felt by all.** 
Toledo Blade.— "The need of this book has been felt by teachers." 
School Education.--" Contains a great many fruitful suggestions.*' 
Christian Advance—" The method is certainly philosophical.'* 
Va. Ed. Journal.—" The book is an outgrowth of Froebel's idea." 
Philadelphia Teacher.—" The. book is full of practical information.** 
Iowa Teacher.— " Kellogg'u books are all good, but this is the best faj 

teachers." 
The Educationist—" We regard it as very valuable." 
School Bulletin.—" We think well of this book." 
Chicago Intelligence.—" Will be found a v«cy serviceable boos." 
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Kelfoggs School {Management : 

" A Practical Guide for the Teacher in the School-Room/ 
By Amos M. Kellogg, A.M. Sixth edition. Revised and 
enlarged. Cloth, 128 pp. Price, 75 cents ; to teachers, 60 
cents ; by mail, 5 cents extra. 

This book takes up the most difficult of all school work, 
viz.: the Government of a school, and is filled with original 
and practical ideas on the subject. It is invaluable to the 
teacher who desires to make his school a " well-governed'* 
school. 

1. It suggests methods of awakening an interest in the 
studies, and in school work. "The problem for the teacher,'* 
savs Joseph Payne, " is to get the pupil to study." If he can do 
this he will be educated. 

2. It suggests methods of making the school attractive. 
Ninety-nine hundredths of the teachers think young people 
should come to school anyhow ; the wise ones know that a 
pupil who wants to come to school will do something when 
ne gets there, and so make the school attractive. 

8. Above all it shows that the pupils will be self -governed 
when well governed. It shows how to develop the process of 
self-government. 

4. It shows how regular attention and courteous behaviour 
may be secured. 

5. It has an admirable preface by that remarkable man and 
teacher, Dr. Thomas Hunter, Pres. N. Y. City Normal College. 

Home and School.—" Is just the book for every teacher who wishes 
to be a better teacher." 

Educational Journal.—" It contains many valuable hints." 

Boston Journal of Education.— "It is the most humane, instructive, 
original educational work we have read In many a day. 1 ' 

Wis. Journal of Education.— " Commends itself at once by the num- 
ber of ingenious devloes for securing order, industry, and interest. 

Iowa Central School Journal.— "Teachers will find it a helpful and 
suggestive book." 

Canada Educational Monthly.—' 4 Valuable advice and useful sugges- 
tions." 

Normal Teacher.—" The author believes the way to manage is to civ* 
iliae, cultivate, and refine." 

School Moderator— "Contains a large amount of valuable reading; 
sohool government is admirably presented." 

Progressive Teacher.— "Should occupy an honored place in ever? 
teacher's library." 

Id. Courant.— " It will help the teacher greatly.' 

Ta. Ed. Journal.—" The author draws from a large experience." 
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^Paynes Lectures on the Science and 

Art op Education. Beading Circle Edition. By Joseph 
Payne, the first Professor of the Science and Art of Edu- 
cation in the College of Preceptors, London, England. 
With portrait. 16mo, 350 pp., Kngliah cloth, with gold 
hack stamp. Price, |1. 00 ; to teachers, 8T — "-- - *-- 
b extra. ™* ± "" - *- 

Teachers who are seeking U 
know tho principles of education 
will find them clearly set forth In 
this volume. It most be remem- 
bered that principles are the basis 
upon which all methods of teach- 
most be founded. Sovalo- 







.tifa 



decide to own but three 
works on education, this would 
be one of them. This edition 
contains all of Mr. Payne's writ- 
ings that are in any other Ameri- 
can abridged edition, and i* the 
only one with his portrait. It is 
far superior to any other edition 
published. 



(a.) 

tional points in it. (3.) The general analysis pointing out the 
three great principles found at the beginning. (4.) Trie index, 
where, under such heads as Teaching, Education, The Child; 
the important utterances of Mr. Payne are set forth. (fi.J 
Its handy shape, large type, fine paper, and press-work and 
tasteful binding. All of these features make this a most val- 
uable book. To obtain all these features in one edition, it 
was found necessary to get out this new edition. > 

Ohio Educational Monthly.— "It does not deal will) abodowy meorisa : 
i'iiiiv.WniV''. TA icational Howe. "Ought to bo in library of erarr 

I mat Courant— " To know how to teach, mora If needed than 

a !'.uon'lB.li<'.:i"'.l]c linmrSjvr laii.i.in. Tim ],.--|.<vLii.Lr variable." 
Pennsylvania Journal Ot Education.-" Willlw of pro " " ~ 
Normal School* tmd Institute 



projUoal value *j 
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Parke/ s Talks on Teaching. 

Notes of "lalkson Teaching" given by Cou Francis W. 
Parish, (formerly Superintendent of schools of Quincy, 
Mass.), before the Martha's Vineyard Institute, Sum m pi 
of 1883. Reported by Lf.lia E. Patridge. Square 16mo, 
Bid 1-2 inches, 183 pp., laid paper English cloth. Price, 
$1.35 ; to teachers, 1 1.00 ; by mail, ti cents extra. 
The methods of teaching employed in the schools of Quincy, 
Mass., were seen to be the methods of nature. As they wen 
copied and explained, they awoke a great desire on the part 
of those who could not visit the schools to know the underly- 
ing principles. In other words, Colonel Parker was asked to 
explain why he had his teachers teach thus. In the summer 
of 1382, in response to requests. Colonel Parker gave a course 
of lectures before the Martha's Vineyard Institute, and these 
were reported by Miss Patr I| lge, and published in this book. 
The book became famous ; 
more copies were sold of it in 
the same time than of anj 
other educational book what- 



with a mere mention, devoted 
columns to reviews of it 

The following points will 
show why the teacher will 
want this book. 

1, It explains the " New 
Methods." There is a wide 
gulf between the new and the 
old education. Even school 

r ' boards understand this. 

2. It gives the underlying 
principles of education. For it 

most be remembered that Col. Parker is not expounding his 
methods, but the methods of nature. 

8. It gives the ideas at man who is evidently an " educa- 
tional genius," a man born to understand and expound educa- 
tion. Wo have f -w such ; they are worth everything to the 
human race. 

4. It gives a biography of Col. Parker. This will help the 
teacher of education to comprehend the man and his motives 

0, It has been adopted by nearly every State Beading Circle* 
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Reception Day. 6 sNjos. 

A collection of fresh and original dialogues, recitations, decla- 
mations, and short pieces for practical use In Public and 
Private Schools. Bound in handsome new paper cover, 180 
pages each, printed on laid paper. Price, SO cents each; it 
teachert, 34 cents; by mail, 8 cents extra. 



1. The dialogues, recitations, and declamations gathered la 
this volume being fresh, short, 
%\ and easy to be comprehended, are 
§ well fitted for the average scholar* 
jj of our schools. 

t. They have mainly been used 
I by teachers for actual school 
! exercises. 

8. They covera different ground 
from the speeches of Demosthenes 
and Cicero — which are unfitted 
for boys of twelve to sixteen 
years of age. 

4. They have some practical in- 
i terest for those who use them. 
0. There Is not a vicious sen- 
tence uttered. In some dialogue 
books profanity is found, or dis^ 
tbedlenceto parents encouraged, 
ir lying laughed at. Let teachers 
look out for this. 

. There is something for the 
youngest pupils. 

7. "Memorial Day Exercises" for Bryant, Garfield, Lincoln, 
etc., will be found. 

8. Several Tree Planting exercises are included. 

9. The exercises have relation to the school-room, and bear 
upon education. 

10. An important point Is tbc freshness of these pieces. Host 
of them were written expressly for this collection, and eon be 
found nowhere else. 

Boston Journal of Education.—" It is of practical value." 
Detroit Free Frew.—" Sultablo far public and private schools." 
Western Ed. Journal.— " A aeries of very good «■" 
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WHAT EACH NUMBER CONTAINS. 



No. 1 

Is a specially fine number. One dia- 
logue in it, called " Work Conquers/ 1 
for 11 girls and 8 boys, has been given 
hundreds of times, and is alone worth 
the price of the book. Then there 
are 21 other dialogues. 
29 Recitations. 
14 Declamations. 
17 Pieces for the Primary Class. 

No. 2 Contains 

89 Recitations. 

12 Declamations. 

17 Dialogues. 

24 Pieces for the Primary Class. 

And for Class Exercise as follows: 

The Bird's Party. 

Indian Names. 

Valedictory. 

Washington's Birthday. 

Garfield Memorial Day. 

Grant 

Whittier 

Sigourney 









ti 






tt 



No. 3 Contains 

Fewer of the longer pieces and more 
of the shorter, as follows : 
18 Declamations. 

21 Recitations. 

22 Dialogues. 

21 Pieces for the Primary Class. 
A. Christinas Exercise. 
X)pening Piece, and 
An Historical Celebration. 



No. 4 Contains 

Campbell Memorial Day. 
Longfellow " 
Michael Angelo " 
Shakespeare " 
Washington " 
Christmas Exercise. 
Arbor Day " 
New Planting " 
Thanksgiving v * 
Value of Knowledge Exercise. 
Also 8 other Dialogues. 
21 Recitations. 
28 Declamations. 

No. 5 Contains 

Browning Memorial Day. 
Autumn Exercise. 
Bryant Memorial Day. 
New Planting Exercise. 
Christmas Exercise. 
A Concert Exercise. 
] 24 Other Dialogues. 
16 Declamations, and 
86 Recitations. 

No. 6 Contains 

Spring; a flower exercise for very 

young pupils. 
Emerson Memorial Day. 
New Tear's Day Exercise. 
Holmes' Memorial Day. 
Fourth of July Exercise. 
Shakespeare Memorial Day. 
Washington's Birthday Exercise. 
Also 6 other Dialogues. 
6 Declamations. 
41 Recitations. 

15 Recitations for the Primary Class. 
And 4 Songs. 



Our Reception Day Series is not sold largely by booksellers, 
who, if they do not keep it, try to have you buy something else 
similar, but not so gobd. Therefore send direct to the publishers, 
by mail, the price as above, in stamps or postal notes, and your 
order will be filled at once. Discount for quantities. 



SPECIAL OFFER. 

Ii ordered at one time, we will send postpaid the entire 
6 Hot. for $1.40. Note the reduction. 



SEND ALL ORDERS TO 
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Terek's First Three Years of Childhood. 

An Exhaustive Study op the Psychology op Children. By 
Bernard Perez. Edited and translated by Alice M. Christie, 
translator of " Child and Child Nature," with an introduction by 
James Sully, M.A., author of " Outlines of Psychology," etc. 
12mo, cloth, 324 pp. Price, $1.50 ; to teachers, $1.20 ; by mail, 10 
cents extra. 
This is a comprehensive treatise on the psychology of childhood, and 
is a practical study of the human mind, not full formed and equipped 
with knowledge, but as nearly as possible, ab origins— before habit, 
environment, and education have asserted their sway and made their 
permanent modifications. The writer looks into all the phases of child 
activity. He treats exhaustively, and in bright Gallic style, of sensa- 
tions, instincts, sentiments, intellectual tendencies, the will, the facul- 
ties of aesthetic and moral senses of young children. He shows how 
ideas of truth and falsehood arise in little minds, how natural is imita- 
tion and how deep is credulity. He illustrates tne development of im- 
agination and the elaboration of new concepts through judgment, 
abstraction, reasoning, and other mental methods. It ts a book that 
has been long wanted T>y all who are engaged in teaching, and especially 
by all who have to do with the education and training oi children. 

This edition has a new index of special value, and the book is care- 
fully printed and elegantly and durably bound. Be sure to get our 
standard edition. 



OUTLINE OF CONTENTS. 



CHAP. 
L 



H. 



m. 

IV. 

V. 

VI. 

vn. 

VHI. 



Faculties of Infant before Birth 
—First Impression of New- 
born Child. 

Motor Activity at the Begin- 
ning of Life— at Six Months— 
—at Fifteen Months. 

Instinctive and Emotional Sen- 
sations—First Perceptions. 

General and Special Instincts. 

The Sentiments. 

Intellectual Tendencies— Ver- 
acity— Imitation— Credulity. 

The Will. 

Faculties of Intellectual Acqui- 
sition and Retention — Atten- 
tion—Memory. 



chap. 
IX. 

X. 



XI. 
XII. 



xm. 



Association of Psychical States 
- Association— Imagination. 

Elaboration of Ideas— Judg- 
ment — Abstraction — Com- 
parison — Generalization — 
Reasoning— Errors and Allu- 
sions—Errors and Allusions 
Owing to Moral Causes. 

Expression and Language. 

JEsthetic Senses — Musical 
Sense — Sense of Material 
Beauty — Constructive In- 
stinct — Dramatic Instinct. 

Personalty — Reflection— Moral 
Sense. 



Col. Francis W. Parker, Principal Cook County Normal and Training 
School, Chicago, says:— "I am glad to see that you have published Perez's 
wonderful work upon childhood. I shall do all I can to get everybody to read 
it. It is a grand work." 

John Bascom, Pres. Univ. of Wisconsin, says:—" A work of marked 
interest." 

G. Stanley Hall, Professor of Psychology and Pedagogy, Johns Hopkins 
Univ., says:—* 4 1 esteem the work a very valuable one for primary ana kin- 
dergarten teachers, and for all interested in the psychology of childhood." 

And many other strong commendations. 



Send all orders to 
E. L. KELLO GG & CO., NEW YORK eft CHICAGO. 

Quick's Educational Reformers. 

By Rev. Robert Herbert Quick, M.A., of Trinity College, Cambridge, 
England. Bound in plain, but elegant cloth binding. 16mo, about 860 pp 
$1.00; to teachers, 80 cts.; by mail, 10 cts. extra. 

This book supplies information that is contained in no other single 
volume, touching the progress of education in its earliest stages after 
the revival of learning. It is the work of a practical teacher, who 
supplements his sketches of famous educationists with . some well- 
considered observations, that deserve the attention of all who are in- 
terested in that subject. Beginning with Roger Ascham, it gives an 
account of the lives and schemes of most of the great thinkers and 
workers in the educational field, down to Herbert Spencer, with the 
addition of a valuable appendix of thoughts and suggestions on teach- 
ing. The list, includes the names of Montaigne, Ratich, Milton, Come- 
nius, Locke, Rousseau, Basedow, Festalozzi, and Jacotot. In the 
lives and thoughts of these eminent men is presented the whole phi- 
losophy of education, as developed in the progress of modern times. 

Contents : 1. Schools of the Jesuits; 2. Ascham, Montaigne, Ratich, 
Milton : 3. Comenius; 4. Locke ; 5. Rousseau's Emile; 6. Basedow and 
the Philanthropin ; 7. Pestalozzi; 8. Jacotot; 9. Herbert Spencer; 
10. Thoughts and Suggestions about Teaching Children ; 11. Some Re- 
marks about Moral and Religious Education ; 12. Appendix. 

Augsburg's Easy Things to Draw. 

By D. R. Augsburg, Director of Drawing in the Keystone Normal School, 
Kutztown, Pa. Quarto, durable and elegant cardboard cover, 80 pp.. 
with 81 pages of plates, containing over 200 different figures. Price, 80 
cents; to teachers, 94 cents; by mail, 4 cents extra. 

This book is not designed to present a system of drawing. It is a 
collection of drawings made in the simplest possible way, and so con- 
structed that any one may reproduce them. Its design is to furnish a 
hand-book containing drawings, as would be needed for the school- 
room for object lessons, drawing lessons, busy work. This collection 
may be used in connection with any system of drawing, as it contains 
examples suitable for practice. It may also be used alone, as a means 
of learning the art of drawing. As will be seen from the above the 
idea of this book is new ana novel. Those who have seen it are de- 
lighted with it as it so exactly fills a want. Our list of Black-board 
Stencils is in the same line. 

Graded Examination Questions. 

For N. T. State^f rom Sept *87 to Sept '89, with answers complete. First, 
Second, and Third Grades. Cloth, ISmo. S19 pp. Price, $1.00; to 
teachers, 80 cents; by mail, 8 cents extra. 

This volume contains the Uniform Graded Examination Questions, 
issued to the School Commissioners of the State by the Dept. of Public 
Instruction, commencing Sept. '87, and ending Aug. 13 and 14, 1889. 
The answers are also given. These questions have been adopted by 
all the school commissioners of the State; the test in each county thus 
becomes uniform. These questions are being used very largely in 
many other States, that pattern after New York, and will therefore be 
of far more than local interest. Our edition is the best in arrange* 
ment, print, binding, and has an excellent contents and index. 
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FOB PREPARING FOB EXAMINATION, 
FOB REVIEWING PUPILS IN SCHOOL, 
FOB USE AS REFERENCE BOOKS. 

The slightest examination of this series will decide 
you in its favor over any other similar books- 
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